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Go up to 540 highway miles before you ever fill up. The 30-hwy-mpg* 
Edge with available EcoBoostf All the performance of a larger engine. 
All the efficiency of a smaller one. 
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• Starts stubborn engines 

• Revitalizes fuel system and freshens stale fuel 

• Easy to use, just pour in the fuel tank 

• Safe for use in 2 and 4 cycle engines 

• Smoothes rough idle and cures stalling 

©2012 Gold Eagle Co.. 4400 S. Kildare. Chicago. IL 60632 www.startyourenginesus.com 300-367-3245 



Full-time Latin instructor and part-time 
stunt biker Chris "Teach" McNeil suits 
up for the XDL Championship Series. 
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Riding the Edge Stunt bikers command 

400-pound superbikes with the precision of 

figure skaters. But can these daring riders 

legitimize their dangerous, fringy sport? 

BY CHRISTOPHER MAAG 





Stratolaunch The private space 
industry's secret plane has gone 
public. It has a record-setting 
wingspanof385 feet and will launch 
a 250-ton rocket into orbit. Sci-fi, 
meet reality. BY MICHAEL belfiore 



Climbing the Iron Way 

Seven guys drilled a bunch of steel 
rungs into the face of West Virginia's 
Nelson Rocks. PM scales their 
creation, the ultimate amateur 
climbing course. BY JIM GORMAN 



The Weil-Appointed Lawn 

Obtaining a flawless green expanse 
requires careful planning. Our 
four-season checklist shows you how 
to make your lawn the envy of the 
neighborhood, by evan rothman 




Designed by aeronautical genius Burt Rutan and backed by Microsoft co-founder Paul Allen, the world's largest plane will launch 
payloads — and eventually astronauts— into orbit. Due to fly in 2015, the craft is rendered here by Vladimir Shelest. 



PHOTOGRAPH BY JAKE STANGEL 
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DEPARTMENTS 



JuFvciyhsKc 8 How to Reach Us 10 Letters 120 This Is My Job 



37 Show of Force From supercar concepts 
to four-door hybrids, carmakers exhibited 
great range at the North American 
International Auto Show. Here, our top 
picks from Detroit. Plus: Six scooters that 
won't embarrass you. 



46 Long-Term Test Cars We bid adieu 
to "Shrek," our 2011 Jeep Grand Chero- 
kee; the 2012 Kia Sorento's AWD system 
tackles its first snowstorm; and we 
welcome the 2012 Chrysler 200 to our 
lineup (nickname to be determined). 




Like all things in life, VHS tapes 
and even recordable CDs eventually 
succumb to the passage of time. 



TechWatch 



13 Congratulations, It's an Isle! Bom of 

90-foot gouts of lava, a new landmass rises 
off Yemen's coast. Plus; How our planet 
wobbles, the world's oldest fishhook, and 
the BP oil spill two years later. 



Columns 



Upgrade 



25 Sleep Haven The Nemo Equipment 
Tenshi two-man tent stands up to extreme 
forces— both natural and child-made. Plus: 
Small toolboxes undergo the PM Abusive 
Lab Test; the best gadgets of CE5. 



50 The Premier Pioneering Hybrid Jay Leno's 1916 Owen Magnetic proves that practical 
gas-electric hybrids aren't a recent invention, and shows why they took so long to catch on. 

52 We Need to Dream Big Again Have science and science fiction lost their way? Glenn 
Harlan Reynolds looks at why bold ideas have been replaced with dire prophecies. 

58 Why Titanic St ill Hatters T echnology has evolved, but we haven't. PM examines how 
the human failings found in the Titanic sinking still persist in today's high-tech disasters. 



58 Why Titanic Still Matters 82 Your Best Lawn Ever 62 World's Largest 
Plane 106 40 HPG-No Hybrid Needed 87 Hake Home Videos Last 
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Tech 

Digitizing Home Movies 
Revisit the past and preserve 
it at the same time with our 
guide to going from analog 
to digital. 

90 Digital Clinic Why bat- 
teries are the weak link in 
your tech's life. Plus How to 
clear computer trash; rid your 
browser of the Flash plug-in. 

Home 

93 Task Masters From plunge 
cuts to grout removal, there's 
little the oscillating tool can't 
handle. We test nine to find 
which ones rise to the top. 
98 Homeowners Clinic 
Defend your home and garden 
from harmful runoff caused by 
April showers. Plus: Turn an 
old barbecue cart into a mobile 
miter-saw table. 
104 PM Saturday Build a sim- 
ple portable stool that folds to 
go and opens to make a seat. 

Auto 

106 Testing the 40-MPG 
Claim We drive two gas sip- 
pens to check the accuracy of 
EPA fuel-economy figures. 
110 Car Clinic How to replace 
worn weatherstripping. Plus: 
The cure for seasonal tire- 
pressure depression. 



PopMech App 




Check out our latest iPad 
edition. Just open iTunes, 
go to the store, and search 
for "Popular Mechanics 
Magazine." 



PHOTOGRAPH BY PHILIP FRIEDMAN 



NOBODY 

PROTECTS RIDERS 

BETTER THAN ALLSTATE 

ACCIDENT FORGIVENESS | TRIP INTERRUPTION | AFTER-MARKET PROTECTION 
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RIDER PROTECTION PACKAGE 

EXCLUSIVELY FROM ALLSTATE. 

PROTECTION FOR YOUR BIKE'S MOST IMPORTANT PART: YOU. 



QUOTE TODAY | A LOCAL AGENT | 877-361-BIKE | ALLSTATE.COM 




43^£ $9|j 



3*51 &* 



Allstate 

M OTORCYCLE 



SAVEVo p 50 



, ^aiij, M Q , t i^Lm, ,ui. Actual costs will vary and nay depend on coverages selected. Subject to terms, availability and qualtfications. Allstate 

• Indemnity Company, Allstate insurance Company, Allstate Proeerly and Casualty Insurance Company, Norlhbruok, II and Allstate New Jersey Property 

and Casual^ 1 Insurance Company, Bridgwater N . © 20 1 2 A Istate Insurance Company 
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■MiHcMilJ^bMtMJIJJ Nothing lasts 
forever. Today we have Detroit's Big Three, 
b ut i n the ea rly day s of the car i nd ustry th ere 
were hundreds, if not thousands, of manu- 
facturers that eventually collapsed, merged, 
or disappeared. These 10 household names 
of yesteryear— marques such as Stud e baker, 
Packard, and Hudson— are worth remembering. 
o ooularmechanics. com/failedcarcomoanies 




HOW TO VST THE SOUTH POLE 



| A century 

ago, the first person to reach the South Pole, 
Roald Amundsen, did it by riding on a dog 
sled, eating pemmican, and wearing sealskins. 
If you wanted to match his accomplishment 
today, what would you ride, eat, and wear? We 
asked modern-day polar explorers traveling to 
uncharted parts of Antarctica. 
popularmechanics.com/southpole 



BUCKET-LIST TOOLS 



I Some tools you use 
because you need to. But others you use because 
you want to— they're so much fun to fire up 
that you devise new projects just as an excuse 
to buy, rent, or borrow them. Find justifications 
for trying these 10 cool tools, but be warned: 
Working with them can be addicting. {And the 
ones that are most fun are often those with 
the most potential for danger— so safety first.) 
popularmechartics.com/bucketlisttoofs 



For extra photos and video from our 
editors, follow Popular Mechanics on 
Twitter at @>PopMech, on Faeebook at 
face book, com/pop ularmechanics, and 
on Tumbiratpopmech.tumblr.com. 
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PRESENTING PREMIUM NATURAL 

There's more than 110 years of heritage in each of our legendary products. And the 
legend continues with Grizzly Premium Natural, delivering world class taste, ultimate 

freshness, and premium tobacco. 
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WARNING: This 
product can cause gum 
disease and tooth loss. 
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LETTERS 




Upgrade Your Igloo 

Thanks for the detailed, concise direc- 
tions for building an igloo shelter ("Arc- 
tic Engineering," February). I would 
recommend one additional step; After 
construction, build a small fire inside to 
cause superficial melting of the interior 
surface. Then use a flat device to 
smooth the walls and allow it to refreeze 
to ensure a stronger structure. Prior to 
refreezing.you could even stick a rack of 
antlers in the wall for hanging items. 

STEVEN KIRK DELTA, PA 

From the Editors: 

End of the World as We Know It 

Our February cover story, "That's All 
Folks . . . ," in which we examined 12 
ways the world could potentially end in 
20 1 2 , d rew impassioned re sponses from 
readers. "What's with you guys, have you 
lost your identity?" Al Taylor of Deep 
River, Ontario, wrote. "If 7 wanted to 
read about doomsday predictions, I'd 
pick up the National Enquirer." Joseph 
Jeffries of Hialeah, Fla., agreed. "This 



story was trying to astound," he wrote. 
"I'd rather tear those pages out and read 
the rest of the magazine." We're glad we 
got your attention. Our story took the 
pervasive — and terrifying— idea that 
humankind could be kaput this year, 
which is inherently sensational, and 
injected it with a strong dose of actual 
science. Kighth-grade science teacher 
Shawn Kerr of Maryville, Tenn,, wrote in 
to say that he found the story "quite 
entertaining" and loved sharing it with 
his students. Paul Frenette of Calgary, 
Alberta, appreciated the apocalyptic 
story's whimsical art treatment, which 
included a diorama of nuclear missiles 
imagined as crayons and cotton balls, 
calling it "simply beautiful." 

Readers' Advice: Safe at Last 

Our February Tech Watch story "Home 
Sweet Fortress" prompted readers to 
offer their own home-security advice: 

• There's no joy in trimming thorny 
bushes. Exte ri or secu ri ty cam e ras — even 
fake ones — would also do the trick. 

WALTER JOWERS NASHVILLE, m 

* Install bright, out-of-reach, motion- 
detecting lights outside. Inside, upgrade 

to high-quality window locks, and if you do not have a gun, keep a simple item such 
as a crowbar or baseball bat readily available to defend yourself. 

DON MARSHALL WASHINGTON, DC. 

• Ifyou have out-swinging doors, be sure to weld or secure the hinges so the pins can- 
not be removed; otherwise the door could be easily taken off from the outside. 

TOM EDWARDS CLOvERDALE, OR 




if 



Hello, PM readers on 
Facebook and Twitter! 
Thank you for responding 
to our stories. Here are 
some recent comments: 

"The 10 Best Cars That Still 
Offer a Manual Transmission, " 
popuiarmechanics.com: 
Complex features appeal more 
to those who view cars as 
disposable and trade them in 
every few years. Many of us 
still prefer simple and reliable, 

ANDREW RICKARD, VIA FACEBOOK 

"Is the Universe Riddled 
With Tatooine Planets'?'" 
popuiarmechanics.com: 



So there are even more places 
where the Trade Federation has 

no presence? 

MARYKE WILLEMSE, VIA FACEBOOK 

A Millennium Falcon is 
out there somewhere . . . 

NIILO TIPPLER, VIA FACEBOOK 

"Live Pics From the 2012 NYC 

Motorcycle Show,'' 
popularmechanics. com: 
I keep thinking that more 
companies will come out 
with lighter bikes that offer 
incredible gas mileage, but I 
guess there is just no demand 
for economy yet. 

BILL ROBISON, VIA FACEBOOK 
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WRrTETOUS Send email to popularmechanicsSthearst com and posted mail to 300 W. 57th Street, New York, NY 10019. Please 
include your full name, address, and phone number (even ifyou correspond byemai0. All letters maybe published and are subject to 
editing for length, style, and format. SUBSCRIBE Gotosubscribe.popularmechanics.com. 
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Try our easy-2-handle' B bag, now made with 60% recycled material. Your family will enjoy 
the soft water, and you'd enjoy knowing that our bag is a little easier on the environment. 

Visit diamondcrystalsalt.com for more information. 
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CHOOSE CONFIDENCE 
OVERTAKING CHANCES. 

Introducing the all-new, seven-passenger Infiniti JX with the world's first Backup Collision 
Intervention system: It's the only luxury crossover in the world that can sense what's coming, evci 
when you can't. And can apply the brakes, even if you don't. Scan the QR code for a demonstration. 
The Infiniti JX, Choose to be inspired. 
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join us at lnMnitiUSA.com o r follow us on 




*BC I will noi detec t every objecl. A Iways chcc k iu rroundinfs bei u i c rru 
turn to check what is behind you before backing up. Atways wear your seat belt, and Please don"1 drink and drive. ©201 2 INFINIT 



INFINITI 



Inspired Performance 




ETCTTHWIIIBilWfflFEfflffEBHI — A woman hospitalized in Montreal with a severe lesion in a coronary 
artery became the first patient in North America to be treated with a "bioresorbable vascular scaffold," The device 
functions like other metal stents that prop open a partly blocked artery while delivering ah anti-inflammatory drug to 
help restore blood flow. The difference: The bioresorbable stent is made of polylactide, the material used in stitches that 
dissolve. After about two years, the stent will have been fully metabolized and absorbed into the body. That means the 
healed artery may be able to fully return to normal function, flexing and dilating as blood pulses through. Made by Abbott 
Vascular, the bioresorbable stent is currently undergoing a 1000- patient global trial. 
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TECH WATCH 



BIOLOGICAL 
RECORD BREAKER 



Tiny Frog Makes a Big Splash 

hris Austin knew he had stumbled upon something big— well, 
important-when he found a new species of frog, Paedophryne 
amauensis, under a bed of moist leaves in Papua New Guinea. 
Austin, an associate professor of biological sciences at Louisi- 
ana State University, followed a chirping noise to its source, 
where he discovered the world's smallest vertebrate. The frog 
measures less than one-third of an inch, so its existence con- 
tradicts a theory that such diminutive creatures need to be 
immersed in water to keep their bodies from desiccating. 
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ANCIENT MYSTERIES 



Rise of the Fishermen 

AN ANCIENT DISCOVERY FORCES A REEXAMINATION 
OF MANKIND'S RELATIONSHIP WITH THE SEA. 
BY STEVE ROUSSEAU 




*> 



> Archaeologists in East Timor have unearthed 
the world's oldest fishhook, a discovery that 
may change scientists' understanding of ancient man's 
technological prowess. Australian National University 
archaeologist Sue O'Connor found the hook, made of 
shell and used at least 16,000 years ago. That predates 
the previous known existence of angling by 10,500 
years. O'Connor's search also yielded bones of 
deep-sea prey such as tuna, rays, and sharks caught 
up to 42,000 years ago— the oldest known evidence 
of deep-sea fishing on the planet. The finds appear to 
dispel a previously held theory that Pleistocene-ere 
humans were merely opportunists who scavenged 
shallow-water game. "Fishing has always been one of 
those things thought of as requiring complex skills," 
O'Connor says. 
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1&1 MY WEBSITE 



BUILDING A BUSINESS 

WFRSITE IS EASY. 



SELECT Your Business Type 
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1. BUSINESS TYPE 

Accountant/Tax Service 
Advertising Agency 
ArchiteorturaJ Firm 
Artist/Dffugner 



CHOOSE Your Color Scheme 



CUSTOMIZE Your Design 




MM. 



O YOU'RE ONLINE! 



2. COLOR SCHEME 



flPO 



iD( 



No matter what type of business you have, 
1&1 MyWebsite comes with customizable 
industry designs, making it easy to create 
the perfect website for your business. 

INCLUDED IN YOUR PACKAGE: 

yf FREE Domain with Private Registration 

Keeps your personal information confidential. 

V 200 Professional E-mail Addresses 

your-name@name-of-your-business.com 

V Shopping Cart 

Sell products on your website. 

No software installation or web design 
experience required. 
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Call 1-877-461-2631 



www.1and1.com 
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ECH WATCH 



PLANETARY 
MATH 




Bridge Shakes 



The shake table's 
400 sensors 
measure the 
integrity of build- 
ing materials. 



Civil engineers at the University of Nevada, Reno, 

I injected a new level of realism into seismic testing, 

linkingfour shake tables to erect a 145-foot-long, 162-ton 
steel and concrete bridge in their lab. The coup de grace: 
loading the tables with full-size vehicles to explore the 
controversial question of how heavy traffic affects bridge 
stability. Researchers ramped up the tremors to more 
than twice the strength of the 6.7 North ridge, Calif., 
earthquake in 1994. The initial results suggest traffic can 
be a blessing and a curse. The trucks' weight helped the 
bridge withstand smaller quakes but made it more 
vulnerable in larger ones. — alex Hutchinson 





Our 
Uneven 

Axis 

Earth rotates every 
24 hours around 
an imaginary line 
that runs through 
the North and 
South poles. 
Gravitational pull 
causedbythesun 
and moon, and the 
orbit of Earth, 
causes the axis to 
shift— but no one 
had ever measured 
it directly. To 
calculate this 



ilanetarv wobble. 



researchers in 
Germany shone 
two lasers in 
opposite directions 
around a 13-foot- 
wide square loop 
buried 20 feet 
underground. The 
planet's rotation 
means that the 
laser has to travel 
slightly farther in 
one direction than 
the other; the 
resultant change 
in the beams' 
frequencies 
reveals the 
wobble. The 
results: Earth's 
axis drifts every 
435 days by as 
much as 20 feet. 
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l3W3HTEii:fiin * Emergency- room doctors need to know when they're about to be swamped by a flood of flu 
patients. According to a new study from Johns Hopkins and George Washington universities, they should turn to 
Google's Flu Trends tool, which tracks the frequency of 45 flu-related search queries to offer daily estimates of how bad 
the flu is in a given place at a given time. Previous studies have shown that Flu Trends data match up well with that 
collected by the Centers for Disease Control and Prevention— the problem with the CDC data is that it takes weeks to 
reach doctors on the front lines. The study is the first to demonstrate that Google data actually predict, with minimal lag 
time, wren emergency-room traffic is about to rise. 
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1&1 MY WEBSITE 



CHANW? ANYTIME. 

No waiting, no worrying and no extra costs. Unlike sites that are designed and built by web designers, when you build your 
site with 1&1, you're in complete control. All you need is an internet connection and you can make any changes online in real time. 




EASILY 
SEARCH- 


Go gle fc>incj 1 
Yahoo.' 


ABLE 





EASILY 
CUSTOMIZE ~ 
YOUR 
COLOR 







EASILY 
EDIT 
YOUR 
TEXT 
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EASILY * 

INTEGRATE *-> LlKe 
FACEROOr 
AND TWITTER® 



1&1 MY WEBSITE 




Call 1-877-461-2631 



www.1and1.com 
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Other Upgrades 

NEW GEAR 
IS ALLOWING 
APACHES TO FLY, 
FIGHT, AND LAND 
MORE SAFELY. 


^ 


ENGINE 

General Electric' s 
701Ds offer a 
5 percent power 
boost and more 
durability while 
running hot 




ROTORS 

Composite rotor 
blades help increase 
the Apache's 
speed, climb rate, 
and pay load. 


" 


TRANSMISSION 

The 3400-hp drive 
system, with a 
split-torque Face-gear 
transmission, provides 
more power than 
currant Apaches. 


^ 


LANDING GEAR 

Enhanced hydraulic 
struts adjust to the 
weight load of 
the aircraft and help 
control deceleration 
during a touchdown. 



BRAIN SCIENCE 



Seeing Addiction 




euroscientists are peering into the brain to understand the biological impact of addiction, Using functional magnetic 
resonance imaging (fMRI) of the cerebral blood flow, UCLA researchers have been able to pinpoint when smokers 
experience nicotine cravi ngs. Subjects watch videos whi le being scanned with fMRI; by measuring which areas of the 
brain become active, the team can tell with 90 percent accuracy if the subjects are watching a video that shows people- 
smoking. Researchers are also studying more modern addictions. Investigators in China compared the brains of 
17 teens diagnosed with Internet addiction disorder (IAD) with those of a group of unaddicted peers. In the IAD group, 
they found significant abnormalities in the white matter connecting brain regions i nvolving emotions, attention, and 
decision making— strikingly similar to the brain profiles of drug addicts. Such scans could ultimately help refine 
techniques to fight cravings, as well as identify IAD and monitor the progress of treatments. - al ex Hutchinson 
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Newport, Pleasure, Newport Pleasure, Menthol Gold. Menthol Blue, 
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TECH WATCH 



TECH CULTURE 
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Oil Spill Anniversary 

TWO YEARS AGO THIS MONTH, BP'S DEEPWATER HORIZON DRILLING RIG 
EXPLODED, KILLING 11 AND DUMPING 5 MILLION BARRELS OF CRUDE INTO 
THE GULF OF MEXICO. FEDERAL OFFICIALS VOWED IT WOULDN'T HAPPEN 
AGAIN, BUT HAVE THINGS CHANGED? BY ALYSON SHEPPARD 



RHETORIC 



TIGHTEN FEDERAL OVERSIGHT 

In May 2010, the Minerals Manage- 
ment Service (MMS) was charged 
with egregious ethics violations, such 
as accepting gifts from the oil 
industry. The secretary of the interior 
pledged to root out "bad apples." 



ASSESS THE DAMAGE 

During the crisis. White House adviser 
David Axe I rod said, "Obviously we're 
dealing with the greatest environmen- 
tal catastrophe of all time." Some 

pundits predicted the gulf would 
become a wasteland. 



REFORM OFFSHORE RULES 

The National Oil Spill Commission's 
report released in January 2011 
called for "fundamental reform" to 
DOI regulations governing deepwater 
oil and gas exploration, production, 
and spill response. 



I 



To reduce conflicts of interest, the 
MMS was split into three separate 
organizations to oversee planning, 
inspecting, and revenue collecting. 
The Department of the Interior (DOI) 
set up an internal investigation and 
review unit to police its agencies. 



While the offshore spill was the 
largest in U.S. history, it was not as 
catastrophic as predicted. Favorable 
currents and topography prevented the 
oil from spreading and allowed bacteria 
to break it down quickly. A federal 
study projects a reduction in bluefin 
populations of less than 4 percent. 



Marilyn Heiman of the Pew Environ- 
ment Group says the DOI has improved 
safety and containment requirements 
for drillers but has not altered its 
spill-response and -preparedness rules. 
Most new fed era I requirements expire 
in three years. 




Out 
of This 
World 

or his film John 

Carter, out March 9, 
director Andrew 
Stanton had to bring 
alive the four-armed 
aliens and spectacu- 
lar Martian cities 
Edgar R. Burroughs 
had imagined in his 
sci-fi stories. When it 
came to the setting, 
Stanton aimed for 
realism. "You can 
Google-map Mars. 
We said, 'Why not 
use the topography 
of Mars forasmuch 
as we can?'" he says. 
"So when you're 
seeing global views 
of Mars, it's abso- 
lutely accurate." 
Stanton's team also 
analyzed images 
from NASA's Mars 
rovers, which led 
them to the location 
for the live shoot: the 
Utah desert. "We 
weren't trying to 
directly match [Mars], 
but Utah has a dead 
sea as well," Stanton 
says. "They have a 
very similar feel." 

- LftIN MCCARTHY 






Maooinu a Cosmic Unknown 



Dark matter makes up about a quarter of the matter in the universe, and scien- 
tists still don't know exactly what it is— but at least now they know where it is. An international team spent five years 
observing 10 million galaxies using a 340-megapixel camera mounted on a telescope in Hawaii. By studying how the 
light from these galaxies was deflected along its route to Earth by the gravitational force exerted by clumps of invis- 
ible dark matter, the researchers were able to piece togethera map of dark matter's distribution spanning more than 
a billion light-years. It is the first glimpse of dark matter on such a large scale. 
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PopMech H 12 



Thank you, Popular Mechanics, 

for presenting Hopper with the 

Editor's Choice Award 




HoppecA 



Hopper Whole-Home DVR 

Popular Mechanics 

Editor's Choice Award 



PROUD RECIPIENT OF 
POPULAR MECHANICS 
EDITOR'S CHOICE AWARD 

Introducing the Hopper HD DVR from DISH, the award-winning 
new way to share recordings between any HD TV in your home. 

The exclusive PrimeTime Anytime" feature gives you instant, 
On Demand access to your favorite shows on ABC, CBS, NBC 
and FOX. Catch up on hours of HD primetime programming 
any time over an eight-day period. And don't let its compact 
size fool you. The Hopper packs a 2 TB punch — its hard drive 
is the largest in the pay-TV industry and lets you record over 
250 hours of your favorite HD programming. 

For more information, visit dish.com or call 1-888-554-9171, 



P'imeTiire A'ylr.?rol available n all markets. Numbar of recording hours will vary based 
on 1ypa of programming. Limit 6 leased receivers per account; upfront and monthly leas 
apply based on programming package and number n1 receivers. All equipment is leased 
and must be returned ta DISH upon cancelation or unrelurnad e-qupmant leas apply. HD 
programmrig requres H D television. Prices, packages, programming and c11ars subject to 
change without notice. 011er available for new and qualified former customers, and subject 
to terms d1 applicable Promotional and Residential Customer agreements. Additional 
restrictions may apply. Offer ends 5/20/12. ■& 2012, DISH Network L.L.C. All rig hts reserved. 




TENS DF THDL5AHD5 OF 

BOAT 

RAMPS. 

ONE PLACE 
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THE BOATRAMPAPP IS THE OFFICIAL 
GUIDE TO QUICKLY LOCATE AND GET 
DIRECTIONS TO DOAT RAMPS NEAR 
YOU. BEST OF ALL, IT'S FREE. 

Scan this code to 
download the free Take 
Me Fishing Boat Ramp 
App on your iPhoneor 
Android phone. 
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TECH WATCH 



KID ROBOTICS 



Engineering + Science = Invention 




There Is the kind of problem kids solve in math class. And then 
there is the kind of problem they solve after math class. For the nearly 
300,000 students involved in FIRST programs, founded by master inventor 
Dean Kamen, the latter isn't homework — it's a way of life. Each year the 
students spend countless hours building a path to robotic glory that culmi- 
nates in a world championship in April. But given enough hardware, mentoring, 
and ambitious challenges, it was only a matter of time before these engineers 
in training began patenting inventions of their own.— Jennifer bogo 



PDBot (above) The high school students 
on the PinkTeam made bots only for the 
FIRST Robotics Competition— until the 
Rockledge, Fla,, police department asked 
if they had one to spare. In response, the 
students built a robot to spec. It can climb 
rugged terrain, deliver a negotiation phone, 
launch smoke grenades, and conduct 
surveillance, "We were searching other 
police robots and were shocked by how 
much they cost for whatthey could do," 
says Jason Schuler, a contract engineer for 
NASA, a team mentor, and a FIRST alum. 
So the team filed a provisional patent for 
its PDBot and optimized the design for a 
kit that other teams can use to fund raise. 
"Instead of washing cars to raise money, 
they'll be building robots," Schuler says. 



Folding Forklift Last year, the Purple 
Gears had to build a robot that could lift 
batons from the top of a 22-inch-tall 
dispenser for the FIRSTTech Challenge. The 
problem: Their robot couldn't be more than 
18 inches high, "We couldn't use hydrau- 
lics—that was another restriction," says 
senior Ariana Keeling, So the Raleigh, N.C., 
high school students decided to construct 
a forWiftthat unfolds, then learned one had 
never been invented. On the utility patent 
application, they listed each team member's 
contributions to the design. That taught 
them something else valuable, says mentor 
John Toebes, director of patents at Cisco: 
"Invention is not a solo act,"This spring, the 
Purple Gears are filing for a second utility 
patent for a brand-new kind of wheel. 



SMARTwheel The Londonderry, N.H., Invent ioneers had already filed three provisional 
patent applications by the time they created the SMARTwheel in response to a FIRST Lego 
League Challenge. "We found out car crashes were the No. 1 cause of death for teens, and 
textirig was the main distraction," says 11-year-old Bryeton Evarts. "We wanted to do 
something to stop that." Their solution is a steering wheel cover that detects when a driver 
removes a hand for more than 3 seconds and emits visual and audio alerts. A data logger 
communicates unsafe driving behavior in real time. Writing the utility patent application was 
16-year-old Tristan Evarts's favorite part: "You can conceptualize your idea, but until you 
have to list all its features on paper, you don't fully understand what it is," 

To volunteer or to find a team or a competition near you, visit usfirst.org. 




GET 

FISHING LICENSE & 
BOAT REGISTRATION 



IT'S QUICK. IT'S EASY. IT HELPS PRESERVE 
THE LOCAL ENVIRONMENT. 

SEARCH THE PLACES TO 

BDAT&FI5H MAP 

FIND THE NEAREST PARKS, EDDIES OF 
WATERANLl FISHING SPOTS. 



DFFIC IAL PARTNERS 



OFFICIAL PAD 



MAMtH 



m 



EXPLORE OUR 

FI5HDPEDIA 

SECTION 

LEARN ABDUT FISH, EQUIPMENT 
AND TECHNIQUES TO LAUNCH A 
DAY DF EXCITEMENT. 



e 



TAKEMEFISHiNG.org 

YOUR FAMILY'S GUIDE TO 
GETTING OUT ON THE WATER. 





HER02 

2X MORE POWERFUL 

MSRP: £299." 



World's Most 
Versatile Camera 

Wear it. Mount it. Love it. 

1 1 MP Professional Sensor 

2X Sharper Glass Lens 

2X Faster Image Processor 

1080p|960p|720p|WVGA 

Full 1 70° | Medium 1 27° | Narrow 90° FOV 

120 | 60 1 48 1 30 Frames Per Second 

1 1 MP Ten Photo Burst / Second 

Wi-Fi BacPac™ + Wi-Fi Remote Compatible 



gopro.com 



FEATURED g~ 

EXPANSION - 
ACCESSORIES 



T 



S* M. H, £L i *& -A 



Wi-Fi Combo Kit 



Ea::ery BacPac - 3D HERD> System 



Chest Mount 
H^,-r<t-;,L- 



HD HERO 

Wrist Houaiig 



Head Slrap Mount 



Sucricn Clp 
Mi n . ■ ■ 



Handlebar 5eatpost 
•-A.:>.- ■■ 



Verved Helmet 
Strap 



The two-man 
Tenshi tent by 
Nemo Equipment 
is 4.4 pounds 
of invulner- 
able overnight 
shelter. 





/A 



To Pitch a Tough Tent: 

1. Make sure you drive tent stakes as 
deeply into the soil as possible. 
Pitch stakes at contrasting angles 
to prevent them from pulling out. 

2. Avoid buying wooden or plastic 
stakes. Look for a V-shaped 
aluminum spike with Dae in the 
product name. Bring extras. 

3. Don't step on or into the tent with 
boots on. Dirt weakens the fabric. 

4. The best poles thread inside the 
tent as much as possible. Exterior 
poles should fit in firm dips and 
metal hardware. 

5. In extreme conditions, have a 
backup plan in case the tent fails: 
parachute cord to rig a shelter 
tarp; enough warm clothes to 
survive the night. 



Sleep Haven 



h, the smell of pine, a gurgli ng brook, a blazing campfire . . . and 
the snap of a fractured tent pole. Every spring, millions of people 
venture into the great outdoors. Some will tote plastic coolers 
and weak flashlights that won't make it through the weekend . 
Others will watch a tent collapse from within and they'll never 
sleep outside again. That's why rugged gear is important— so you 
enjoy the wilderness and build a can-do spirit. 

Designed to withstand harsh elements, the four-season 
Nemo Equipment Tenshi two-man tent ($700) uses 
Dae Featherlite poles made from flexible aluminum. A unique, 
breathable, waterproof fabric lets air pass through and keeps 
moisture out. A removable vestibule at the entrance provides 11 
square feet of space for gear. When packed, the whole tent folds 
up tighter than a sleeping bag. Hikers have used the Tenshi in the 
Himalayas and Argentine Patagonia. Think it can make it through 
a weekend with Uncle Bob? You bet. -johnbrandon 
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Tame the Wild With 



Indestructible 
Camping Gear 

Don't rough it on a tenderfoot's equipment. 
Pack this stuff and go beyond mere survival. 

BY JOHN BRANDON 




UPGRADE 





HACKER'S DELIGHT 

<■ Based loosely on the classic Woodman's 
Pal machete, the Gerber Machete Pro ($53) 
is a 16.5-inch, 18-ounce trailblazerwith 
a large hook for clearing fallen brush. 
The main blade, at 10.5 inches, is made 
from high-carbon steel that flexes slightly. 
It comes with its own sharpening stone 
and stores nicely in its nylon sheath. 



PICTURE PROTECTOR 

1" The PentaxOytlo WG-1 GPS Cam era ($350), a 14-megapixel, 
5,9-ounce pocket cam, is waterproof to 33 feet and shock proof 
from 5-foot drops. It works in subfreezing temps and can 
withstand 220 pounds of impact force. A special underwater 
mode enhances color for both hhdef 720p videos and still shots, 
A macro mode uses five LED bulbs to illuminate a tiny object, 
say, a caterpillar. The camera provides 97 MB of memory but 
supports SD cards up to 128 GB. 





CHILLING AT THE CAMPSITE 

1 1 Made in the USA and big enough to 
cool 85 cans, the rust-resistant Coleman 
54-Quart Stainless Steel Belted Cooler 
($220) can end u re the toughest trips and 
rowdiest tailgates. Rubber grips on the 
steel handles make it easy to load up; 
metal clasps lock the box, and a sloped 
drain lets melted ice trickle out tilt-free. 



EXTREME TERRAIN 

THESE THREE DESTINATIONS 

DO A NUMBER OM 

DELICATE GEAR. 



Superior 
National 
Forest, 
Minn, 

North of Duluth 

there are eight 

state parks over 

150 miles of Lake Superior's craggy shore. 

The main hazard: Wind off the water can 

gust to GO mph in a raging storm. Make 

sure your tent is tied down and anchored. 





Big Bend 
National 
Park, Texas 

Southwest 

Texas desert 

dust, finer than 

beach sand, 

finds its way into visitors' eyes, mouths, 

tents, and sleeping bags. Its effect on 

electronics can be potent. Pack sealed 

plastic bags for cameras, phones, and food. 



i 



Haleakala 
National Park, 
Maui, Hawaii 

Hike into the crater of this 
active volcano and the 
lava-rock trails quickly 
begin to eat through the 
soles of a trekker's boots. 
Wear over-the-ankle boots 
with thick rubber soles 
that overlap the uppers. 
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TOUGH TORCH 

4> The 5.5-inch Pelican 1920 ($34) shines a bright 67-lumen beam that 
matches that of a bigger Maglite, but it weighs only 2.2 ounces (with AA 
batteries included). The aircraft-grade aluminum-alloy shell is scratch- and 
water-resistant. A layer of anodized plating resists corrosion. If it breaks, 
it's guaranteed for life. But it's small enough to get lost in the dark. 



STUFF 
MY KIDS 
BROKE 




IMPENETRABLE PACK 

4- Made in Colorado from 1000-denier 
double-lined nylon fabric, the minimalist 
Topo Designs Klettersack ($149) 
(German for~climbing"}, is puncture- and 
water-resistant. Straps reinforced with 
seatbelt webbing carry the 1100-cubic-inch 
main pouch, a cloth-lined compartment 
measuring 12x18x6 inches. Leather latch 
tabs give the 1-pound bag the functional 
style of a simple, classic rucksack. 



Cordura 

fabric 

protects 

this 

durable 

day pack 

from 

rips and 

gouges. 





MAKE IT BACK ALIVE 

" The straightforward Bustmell 
D-Tour OPS ($100) has one main 
button to mark your current 
location and one button to help you 
find the way back. The 1.6-inch 
square screen is readable in 
sunlight, and the 6-ounce, 2.75 x 
4.125-inch gadget resists water 
and damage from short drops. An 
accelerometer drives the directional 
compass, and AA batteries give the 
D-Tour about 24 hours of life. 



BACKWOODS 
GOURMET 

-> The GSI Outdoors 
Pinnacle Camper ($130) is 
a 17-piece set designed for 
camp cooking. It includes 
one Teflon-coated 
3.17-quart pot, a 9-inch 
frying pan, and four sets of 
polypropylene plates and 
bowls. There's a protective 
sack that doubles as a 
washbasin. At 57.9 ounces 
the kit is highly portable but 
not as strong as polycar- 
bonate. But dent-proof 
polycarbonate cooking gear 
usually contains BPA— a 
harmful chemical, especially 
for infants. Another 
drawback to this set: Trie 
pots are not intended for 
cooking on an open fire. 



Leave no 
trace of chili 
on this plate. 





When my family of six 
goes camping, we feet 
fortunate to survive the 
weekend. Our gear is not 
so lucky. It usually comes 
back in pieces. Coolers 
break, thermoses crack, 
and tent poles splinter. 
Here are a few favorite 
surprises after time spent 
on the trail. 



Nestled at the bottom of 
a box, the flimsy plastic 
bowls we usually take on 
camping trips stay safe 
and sound. When my 
6-foot, 200-pound son 
leaves 14 of them 
scattered around a picnic 
area at Yellowstone? Not 
so much. Rugged 
polypropylene REF. 
Camp ware bowls are 
now our choice. 



IsJ.UNJMLIJ.I 
On one trip my second- 
oldest daughter dropped 
her Sony digital camera 
and broke the lens. 
"Slipped right out of my 
hands, Dad!" The next 
year I bought her an 
expensive Nikon D5000 
DSLR that uses replace- 
able lenses and comes 
with a hard plastic case. 
She keeps a tighter grip 
on this one. 



HBfflEH»:liH 
I bent the frame on a 
mountain bike one year, 
and I wasn't even riding 
it. Note: Never try to 
forcibly fit a bike into 
the back of a packed 
1994 Ford Aerostar. It's 
not gonna happen. Yes, 
I broke this one, but it 
only happened because 
the car was full of the 
kids' stuff. "Why didn't 
you use a bike rack?" my 
wife asked. Thanks for 
the belated tip, honey! 
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ABUSIVE LAB TEST 
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1. DeWait (%20) 
2.Husky($25) 
3. Kobalt ($25) 



>HU5KV. 



We piled more than 300 
pounds onto each box (one 
box at a time) to push its 
plastic walls to the max. All 
survived intact! 



3) 



Handy Little 
Hammer Haulers 



Y 



ou can't fit the whole shop in a toolbox like De Walt's 
24-inch, Husky's 22-inch, or Kobalt's 26-inch. But for most 
jobs, a collection of essentials is all you need. Do interesting 
new features like one-touch latches and anticorrosion linings 
make a toolbox better? We tested three to see which ones 
can handle our hardware, bystuartdeutsch 



Capacity 



Our test load included a framing hammer, a 
small push saw, an 18-volt drill, a 55-yard 
roll of duct tape, and a few other items 
found in any welt-equipped DtY toolbox. 

deualt : The comparatively n a rrow, tall 
box was the only one that fit the drill 
standing up. Rated for 60 pounds, the 
DeWait easily accommodated the test kit. 
husky : Short (19Jtinch interior) but wide 
(11 inches), the box held all our test gear, 
plus a hammerdrill— though the extra tool 
pushed the 44-pound weight limit. 
kobalt: Only this box could handlea 
2-foot level and a loaded caulk gun. But 
the 45-pound -rated box lost its shape 
when the hardware tray was removed. 



Design 



With an eye on ergonomics and features 
that just make the toolbox easier to use, 
we watched blindfolded testers open, fill, 
shut, and cany each product. 

a e u a lt : The box's one-touch latch could 
be opened with a finger and sh ut with a 
drop of the lid. A seal kept contents dry, and 
a rubber-lined handle ensured easy hauling. 
husky: The latch opened with one hard 
and closed with a satisfying click. The 
textured handle offered a firm grip, but the 
box rubbed against a leg as it was carried, 
kobalt: The slightly too fat handle made 
the box a bit unwieldy, and the dual cam 
latches were a chore. One plus: There's a 
built-in Zerust corrosion inhibitor. 



Durability 



Toolboxes make good step stools. We had 
a 200-pound man stand on the empty 
carriers, adding weights and a backpack to 
test them at 260 and 3 10 pounds. 

dewalt ■ Even under 310 pounds of load, 
the box felt rigid and supportive. No visible 
bowing or flexing signaled solid construc- 
tion and balanced weight distribution. 
h u s ky : A reinforced lid helped distribute 
the load. There was no change at 200 or 
260 pounds; 310 pounds produced slight 
bulging but not enough to break a sweat. 
kobalt : The box walls bowed outward 
during all three tests but held up under the 
weight. Despite the flexible sides, nothing 
cracked or failed. 



CSQEDE9 The DeWait and Husky models took the lead with innovative, quick latches. Capacity is roughly equal between the tall 
DeWait and the husky Husky. But only one could be opened empty without tipping, because of its stout dimensions: Husky wins! 
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Your music 

never sounded 

so good. 





QuietComfbrflS 



Acoustic Noise Cancel ling" headphones 






comes alive as never before. 



The 0(^15 headphones are our best, with Bose* technologies that deliver sound 
more naturally than conventional headphones. And a significant improvement in 
the noise reduction helps you focus on each nuance of your music, as distractions 
fade into the background. "These are fabulous," says Murray Hill ofCanada.com. 
"Simply put, the sound is beautiful." It's a difference you need to hear to believe. 
We're so sure you'll be delighted, we'll even pay to ship them to your door. 



To learn more: 1-800-760-2749, ext. Q8473 
Bose.com/headphones 

©2012 Base Corporation. The distinctive design of the headphone oval ring 
is a trademark of Bose Corporation. Quote reprinted with permission. 



Better sound through research 



USE THE 

SYNTHETIC THAT 
KEEPS PISTONS 
UP TO 25% 

cleaner than 
all leading 
synthetics: 



Pennzoil Ultra" 




Leading Synthetic 





SEETHE PROOF 



.com 
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UPGRADE 



Editors' 
Picks 



Consumer Electronics Show 

The Best of CES 

More than 3000 companies gathered in Las Vegas for the Consumer 
Electronics Show. Over 20,000 products appeared, but only a few stood 
out. Here are the new machines you need to know about for early 2012. 



NOKIA LUMIA 900 

i The LTE-capable, 4.3- inch-screen Lumia 900 ($100) is the halo device 
for Nokia and Windows Phone in the U.S. It shares a sleek design with the 
3G Lumia 800 but has a bigger, 1840-milliamp-hour battery. It also sports 
a killer camera with a wide-angle 28-mm f/2.2 lens. 





MAKERBOT REPLICATOR 

1* Largerthan the original MakerBot, 
MakerBot Replicator ($1750) allows the 
amateur inventor to create objects roughly 
the size of a loaf of bread out of common 
manufacturing materials such as ABA or 
PLA plastic. Also, unlike the company's 
original 3D printer, the Thing-O-Matic, the 
Replicator has the ability to rapidly print 
dual-colored plastic prototypes. 



LENOVO YOGA 

"t With both a traditional desktop mode 
and an all-new touchscreen interface, 
Windows 8 represents Microsoft's first 
complete rethink of the desktop operating 
system since 1995. The Lenovo Yoga 
($1200) can open up as a 13-inch folding 
laptop. But the screen can move backward 
a full 360 degrees until it rests against the 
bottom of the computer. Then it operates 
as a flat tablet computer with a capacitive 
touchscreen. 
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Cars are part of our way of life. And if you love them as much as we do, you want to keep your engines as close 
as possible to the way they left the factory. That's why we made Pennzoil Ultra"" motor oil. No leading synthetic 
oil keeps engines closer to factory clean* SEE ANN MARIE'S STORY AT FACEBOOK.COM/PENIMZOIL 

'Based en Sequence V3 sludge test using SAE 5W-30. ©2OI2S0HJS Preduas M (gifts named 



Not just oil, Pennzoil. 




The Tech-O-Meter 

-> New gadgets hit the 
market at such a fast pace 
that they can become a blur. 
Here we present 10 items 
worth focusing on, for better 
or worse, byjohn herrman 
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VIZIO THIN + LIGHT LAPTOP 

In a sea of MacBook Air clones, 
these well-designed laptops stand 
out with clean lines, a matte 
finish, aid a distinctive style. 
But the guts are just Ultra book 
basics. ($TBA) 

ROKU STICK 

This USB-size device plugs into 
the back of newer televisions, 
including Best Buy's affordable 
Insignia line, and instantly turns 
them into smart TVs with no 
external power source required. 
Oess than $100) 

DISH NETWORK HOPPER 

A DVR that can record every 
major networks prime-time 
lineup every night for eight days. 
The 2000 hours of content 
requires 2 TB and dubious taste. 
(bundled with satellite package) 

© GOPRO WI-FI BACPAC 
GoPro makes action cams for 
snowboard helmets or BMX 
handlebars. This dip adds wrist 
and smartphone controls. ($100) 

OLPC X03 

A cheap tablet for the developing 
world from the people who made 
the first cheap laptop for the 
developing world. ($100, est.) 

GRIFFIN TWENTY 
The elegantly designed Griffin 
Twenty device turns any Apple 
AirPort Express into a powered 
stereo system. ($200) 

© POWERSKIN SPAREONE 

This simple, low-tech phone runs 
off an AA battery. Perfect for 
your storm shelter, first-aid kit, or 
underground seed bunker. ($50) 

© SHARP FREESTYLE 
A small TV with wireless 
connectivity and batteries. 
Watch the game while you're 
tending the grill! ($TBA) 

GALAXY NOTE 

At 5.3 inches this Android 
device is a bit too small to be 
a tablet and far too big to be a 
phone. Consolation prize: a free 
stylus. ($300) 

© VICTORTNOX USB DRIVE 

It's a USB drive you can't take on 
a plane or into a school or maybe 
even to work. In a more 
appropriate setting— say, a 
forest— you might have trouble 
finding uses for that astounding 

1 terabyte of storage. ($TBA) 
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Ready to try to quit smoking? 
Meet another option. 



Nicotr^Inhaler 

(nicotine inhalation tjf 

system) HE 



Trying to quit smoking but need some help? Talk to your doctor to see if NICOTROL Inhaler-the inhaled 
prescription nicotine replacement therapy-may be right for you. 

NICOTROL Inhaler, when used as part of a comprehensive behavioral smoking cessation program, may help you 
quit smoking by reducing your urge to smoke.' 

For more information on NICOTROL Inhaler, visit www.Nicotrol.com/20 12 

Indication 

NICOTROL Inhaler is indicated as an aid to smoking cessation A special note about children and pets: The NICOTROL 



for the relief of nicotine withdrawal symptoms. It is available 
only by prescription and is recommended for use as part of a 
comprehensive behavioral smoking cessation program. 

Important Safety Information 

Do not use the NICOTROL Inhaler if you are hypersensitive or 
allergic to nicotine, menthol, or to any ingredient in the product 

If you have cardiovascular, peripheral vascular, or 
bronchospastic diseases including asthma or chronic 
pulmonary disease, talk to your doctor about using the 
NICOTROL Inhaler. If you are under a doctor's care for 
any condition, you should first discuss with your doctor the 
potential risks of using this product. 

You should stop smoking completely before using the 
NICOTROL Inhaler. You should not smoke or use other 
iiicotine-containing products while under treatment with the 
NICOTROL inhaler. 

Because nicotine is addictive, it is possible to become 
dependent on the NICOTROL Inhaler. It is important to use 
it only for as long as needed to overcome your smoking habit. 
The safety of tteaunent with the NICOTROL Inhaler for 
periods longer than 6 months has not been established, and 



Inhaler can cause serious illness or be fatal in children and pets- 
even in very small amounts. If a child chews on or swallows 
new or used NICOTROL Inhaler cartridges, immediately call a 
doctor or call your regional poison center. 

The specific effects of the NICOTROL inhaler treatment on 
fetal development and nursing infants are unknown. Therefore, 
pregnant and nursing smokers should be encouraged to attempt 
cessation using educational and behavioral interventions before 
using pharmacological approaches. 

You are likely to experience mild irritation of the mouth or 
throat, or cough when you first use the NICOTROL Inhaler. 
In clinical trials, the frequency of moudi or throat irritation, 
or coughing declined with continued use. The most common 
nicotine-related side effect was upset stomach. Other 
nicotine-related side effects were nausea, diarrhea, and 
hiccup. Smokmg-related side effects included chest discomfort, 
bronchitis, and high blood pressure. 

It is important to tell your doctor about any other medications 
you may be taking because they may need dosage adjustment. 

You are encouraged to report negative side effects 
of prescription drugs to the FDA. Visit 
www.fda.gov/medwatch, or call 1-800-FDA-1088. 



such use is not recommended. 

Please see Brief Summary of Important Risk Information for NICOTROL Inhaler on the back 

1, Nkotrol Inhaler [prescribing information]. New York, NY: Pfizer Inc; 2008. 

NCU00128/419619-01 © 20 11 Pfizer Inc. A Ll rights reserved. December 2011 
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10 mg per cartridge (4 mg delivered) 

Important Facts About NICOTROL Inhaler 

This information does not take the place of talking to your doctor about your 
medical condition or your treatment. 

What is the mostimportant information I should know about 

NICOTROL Inhaler? 

Do not use NICOTROLInhalerifyouare hypersensitive or allergicto nicotine or 
to menthoL. 

Because you are already addicted to the nicotine in cigarettes, it is possibLe to 

stay dependent on the Lower dose of nicotine found in the NICOTROL Inhaler. 
Itisimportantto usethe Inhaler foronly as long as directed by your doctor to 
overcome your nicotine addiction and smoking habit* 

Peoplewho use NICOTROL Inhaler with a comprehensive behavioral smoking 
cessation program are more successfulin quitting smoking. This program can 
indude sup port groups, counseling or specific behavior change techniques. 

Remember: 

• Do not use more than 16 cartridges each day unless directed to do so 
by your doctor 

• Do not use NICOTROL In hater longer than 6 months 

Keep out of reach of c hi Id ren and pets. T h e NICOT RO L In h a ler ca n ca u se 

serious illness in children and pets— even in very small a mounts. If a child 
chews on or swallows NICOTROL Inhaler cartridges, call a doctor or 
Poison Control Center. 

NICOTROL Inhaler may cause side effects. Many people experience mild 
irritation of the mouth or throat and cough when they first use the NICOTROL 
Inhaler. Most people get used to these effertsin a short time. Stomach upset 
mayaLso occur. Nicotine from any source can be toxic and addictive. 

If you are pregnant or breast-feeding, only use this medicine on the advice 
of your health care provider. Smoking can seriously harm your child. Try to 
stop smoking without using any nicotine replacement medicine. This medicine 
is believed to be safer than smoking. However, the risks to your child from this 
medicine are not fully known. 

What should I know before I start using NICOTROL Inhaler? 

Commit yourself - NO SMOKINC! For the NICOTROL In halerto help, you must 
be firmly committed to quitting! Stop smoking as soon as you Start using the 
Inhaler. Do not smoke oruseanyothertobacco products at any time while 
using the NICOTROL Inhaler. 

Nicotine overdose can occur. If symptoms of overdose occur, call a doctor 

or Poison Control Center immediately. Overdose symptoms include: bad 
headaches, dizziness, upset stomach, drooling, vomiting, diarrhea, cold 
Sweat, blurred vision, hearing difficulties, mental confusion, weakness and 
fainting. 

What is NICOTROL Inhaler? 

NICOTROL Inhaler helps you quit smoking by reducing your urge to smoke. 

Success in quitting with nicotine replacement therapy (such as NICOTROL 
Inhaler) usualLy involves behavior change. Your doctor may adjustthe number 



of Inhaler cartridges during the first few weeks. Asyour body adjusts to not 
smoking, your doctor will either tell you to stop using the Inhaler or slowly 
reduce the dose. 

What is a nicotine replacement therapy? 

Nicotine replacement products are onetype of smoking cessation product. 
Designed to wean your body off cigarettes, they supply you with nicotine in 

controlled amounts while sparingyou from other chemicals found in tobacco 
products. 

What should I tell my healthcare provider before using 
NICOTROL Inhaler? 

Tell your doctor if you have: 

• heart problems (recent heart attack, irregular heartheat, severe or 
worsening heart pain) 

• allergies to drugs 

■ high blood pressure 

• diabetes requiring insulin 

• stomach ulcers 

• kidney or liver disease 

• overactive thyroid 

• wheezing or asthma 

Tell your doctor about any medicines you are taking— the dosages may need 
to be changed. Check with your doctor before talcing any new medicine 
while using NICOTROL Inhaler. 

What are the possible side effects of NICOTROL Inhaler? 

You may experience mild irritation of the mouth orthroat and cough when you 
first use the NICOTROL Inhaler. You should get used to these effectsina short 
time. Stomach upset may also occur. 

Tell your doctor if you have any side effect that bothers you or that does not go 
away. Call your doctor for medical advice about side effects, 

How do I use NICOTROL Inhaler? 

Follow doctor's directions. Stop smoking completely during the NICOTROL 

Inhaler treatment program. See full Patient Information for additional details. 

How should I store NICOTROL Inhaler? 

• Store cartridges at room temperature, not to exceed 77° F (25° C) 

• If you keep cartridges in car, becarefuL- interiors heat up quickly 

• Protect from light 

• Clean mouth piece regularly with soap and water 

You are encouraged to report negative side effects of prescription drugs to 
the FDA. Visit www.fda.qov/medwatch, or call 1-800-FDA-1088. 

Need more information? Ask your doctor or healthcare provider. Talk to your 
pharmacist Visit to www.NIC0TR0L.com o r call 1-800-222-7200. 

References: 1 Njcotrot Inhsler [prescribing information]. N«™ *brk, W: Wize-r inc; 2008. j. FDA 
101: Smoking cessation products. U.S. Food and Drug Administration Wea site, http://www.fda .gov/ 
FDf€on5Limers/CcirrsumerUpdates/Ljcml9£l?c.htjn. Accessed November 14, 2011. 



Need help paying for Pfizer medicines? 

Pfizer has programs that can help. Call 1-866-7O6-Z40O or visitwww.PflierHelpfuWnswers.com 
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AMSOIL 



AMSOIL Interceptor Synthetic 

2-Cycle Oil is specially engineered 

for power sports applications and 

engines equipped with exhaust 

power valves. Interceptor contains 

the finest synthetic base oils and 

additives available for exceptional 

cleanliness properties. This 

product virtually eliminates 

hard carbon deposits that cause 

exhaust power valve sticking, 

ring sticking and preignition- 

promoting "hot spots" in the 

combustion chamber. A versatile 

oil for snowmobiles and personal watercraft. 

Visit www.amsoil.com or 

call 1-800-77-8491 for more information 



DR POWER GRADER 



Driveways suffering from 
potholes, ruts and 
washboard are a fact of 
country life. Put a 
DR Power Grader 
to work and your 
bumpy ride is over. 
Tows easily behind a 
riding mower, ATV, UTV 
or tractor. Carbide-tipped 
scarifying teeth outwork 
box scrapers loosening 
hard-packed gravel and 
dirt driveways. The DR 
Power Grader is also 
perfect for maintaining 
horse arenas and baseball 
diamonds. 
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GREAT PRODUCTS AND PROMOTIONAL 
OFFERS FROM POPMECH ADVERTISERS 



HUSQVARNA FAST TRACTOR 1 




Introducing the all new Husqvarna Fast Tractor. It reaches 

speeds of 7-8 mph so you can get off your lawn and 

get on with your day. It's got all the power, performance 

and durability you'd expect from a professional-grade 

manufacturer like Husqvarna. 

Features such as a fast 

hydrostatic transmission 

and reinforced cutting deck 

with air induction mowing 

technology ensure a clean, 

consistent cut every time. 

Visit www.husqvarna.com for more information. 




Visit www.drpowergrader.com or 

call 888.212.0854 for more information. 



CLEAN IT LIKE YOU MEAN IT 



Don't call them wipes! They're bigger, 
tougher and soaked with a knock- 
your-socks-off cleaning solution that 
overpowers even the most onerous grime. 
Just reach for Tub 0' Towels and show 
challenging cleaning jobs that you mean 
business. Unlike typical wimpy wipes, our 
thick towels are 2x larger, 2x tougher and 
100% solution soaked. They'll hold up to 
vigorous scrubbing so you can use them 
inside, outside, on the job, or 
on the go. 




TUB TOWELS 



Visit www.tubotowels.com for more information! 
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Quantum Mechanics: 

1 he Physics of the 
Microscopic World 



Professor Benianwi Mum*** 

Konyon Co*e« 



Quantum Mechanics 
Made Clear 

In its relatively short history, quantum mechanics has radically changed 
our perspective on reality and has come to play a critical role in today's 
most important technologies. Now, discover astonishing insights into 
this remarkable field with Quantum Mechanics: The Physics of the 
Microscopic World. 

Award-winning Professor Benjamin Schumacher — a founder of quantum 
informarion theory and a fellow of the American Physical Society — 
introduces you to the complex phenomena of quantum mechanics in a 
way that is both enlightening and easily accessible. Generously illustrated 
with diagrams, demonstrations, and experiments, these 24 fascinating 
lectures are a great way to master the secrets of this extraordinary 
discipline. 

Offer expires 05/22/12 

1-800-832-2412 

www.thegreatcourses.com/6prm 



Quantum Mechanics: 

The Physics of the 
Microscopic World 

Taught by Professor Benjamin Schumacher 

KENYON COLLEGE 
LECTURE TITLES 

1. The Quantum Enigma 

2. The View from 1900 

3. Two Revolutionaries— Planck and Einstein 

4. Particles of Light, Waves of Matter 

5. Standing Waves and Stable Atoms 

6. Uncertainty 

7. Complementarity and the Great Debate 

8. Paradoxes of Interference 

9. States, Amplitudes, and Probabilities 

10. Particles That Spin 

11. Quantum Twins 

12. The Gregarious Particles 

13. Antisymmetric and Antisocial 

14. The Most Important Minus 
Sign in the World 

15. Entanglement 

16. Bell and Beyond 

17. All the Myriad Ways 

18. Much Ado about Nothing 

19. Quantum Cloning 

20. Quantum Cryptography 

21. Bits, Qubits, and Ebits 

22. Quantum Computers 

23. Many Worlds or One? 

24. The Great Smoky Dragon 



Quantum Mechanics: The Physics of the Micro- 
scopic World 

Course no. 1240 | 24 lectures C30 minutes/lecture) 



DVD $2&*35 NOW $69.95 



+$10 Shipping S: Handling 
Priority Code: 64333 



Designed to meet the demand for lifelong learning, 
The Great Courses is a highly popularseries of 
audio and video lectures led by top professors 
and experts. Each of our more than 350 courses 
is an intellectually engaging experience that will 
change how you think about the world. Since 
1990, over 10 million courses have been sold. 
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New Cars auto show 



Ford Fusion 

Ford's lineup of striking 
designs gets yet another 
head-turner with the 
introduction of the 
redesigned Fusion sedan at 
the Detroit show. Besides a 
slick new skin, the makeover 
includes three powertrain 
choices— a turbo charged gas 
motor, a hybrid, and a plug-in 
hybrid— plus manual and 
automatic transmissions, 
all-wheel drive, and engine 
stop /start. It's due in 
showrooms in late summer 
as a 2013 model. 



Volkswagen 
E-Bugster Concept 

What would the latest Beetle 
look like if VW chopped the 
top another 2,8 inches? 
Here's the answer. The 
Bugster's electric powertrain 
will dePut in the Golf 
Blue-e-Motion in late 2013. 
Key elements: a 114-hp 
electric motor and a 
695-pound lithium- ion battery 
pack stowed under the rear 
seat. VW predicts a range of 
more than 100 miles. 





Chrysler 700C 

"Style" and "minivan" are 
uneasy allies in a single 
sentence, but Chrysler's 700C 
concept is the latest attempt 
to add visual sizzle to the 
versatile family hauler via a 
numberof uninhibited design 
departures from trie standard 
minivan shape. Presented 
strictly as a design study, 
Chrysler built it to gauge 
public response at a number 
of auto shows. 



DODGE DART 

If you've seen Alfa Romeo's Giulietta, this 
new compact sedan may look a little tame by 
comparison. The Alfa allusion isn't random; 
Alfa, like Chrysler and Dodge, is now part of 
Rat. The Dart is the first Dodge to use a 
version of the Giulietta's front-drive platform, 
which should translate as respectable driving 
dynamics. There will be three available 
Chrysler four-cylinder engines, including a 
184-hp turbo. And if the exterior is too 
conservative, Mopar is standing by with 
high-octane visual tuneups. 
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Toyota NS4 Concept 

A possible preview of the 
2015 Camry, this slick 
four-seat concept was 
created at a Toyota studio in 
Japan and is based on the 
European Avensis sedan. 
Though specifics were limited, 
the NS4 showcases a new 
plug-in version of Toyota's 
Hybrid Synergy Drive. The 
shape could turn the bland 
Camry into an object of 
desire, but some Toyota 
execs hinted that the NS4 
might also be the next Prius. 



Chevrolet Code 
UOR Concept 

A next-gen muscle car for 
young drivers, the 130R uses 
hardware already in 
production— the same 
rear-drive Alpha platform as 
the Cadillac ATS, and a 
1.4-liter turbo four-cylinder 
with GM's eAssist hybrid 
technology. Reviews on the 
design were mixed at best, so 
expect a slightly softer look if 
it makes it to market. 




Acura NSX Concept 

Acura's supercardied of 
neglect in 2005, but it may be 
ready for a resurrection. This 
wicked concept is supposedly 
headed for production, 
perhaps by 2015. Its rear 
wheels would be driven by a 
V-6 engine, and each front 
wheel would have its own 
electric motor. 



LEXUS LF-LC 

The 2+2 LF-LC concept 
coupe was one of the 
most luxurious pieces of 
eye candy to premiere 
in Detroit, It suggests 
a more affordable 
version of the 8350,000 
LFA supercar— front 
engine with rear- wheel 
drive — but where the 
LFA employs a V-10 
engine, the LF-LC 
uses a gas-electric 
powertrain. There were 
rumors that the LF-LC 
might be a competitor 
with the Porsche 
911, but unfortunately, 
production is not in 
the cards. 




Chevrolet Miray 
Concept 



Chevy uses the term sculptural velocity in connection with this snazzy little roadster concept, a sci-fi 
orchestration of carbon fiber and fiberglass. The two-seater features an interesting gasoline-electric 
hybrid system that allows the driver to select either front or rear drive. Miray means "future" in Korea, 
where the roadster made its first appearance. However, the Miray's future does not include production. 
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New Cars test drives 



MEAN, GREEN SPEED MACHINE 




The new Kawasaki Ninfa ZX-14R is a rarity— a 
motorcycle that outpowers and outruns the fero- 
cious Suzuki Hayabusa. For 2012, the green brand 
enlarged the ZX's aluminum four-cylinder to 1.44 
liters and increased horsepower to around 200, 
which trumps cars that weigh five times as much. 
Thanks to frame upgrades, stiffer suspension, and 
the addition of two power modes and three traction- 
control settings {which can be disabled), the ZX-14R. 
proved itself quite the two-wheeled land missile at 
Las Vegas Motor Speedway's dragstrip, where the 



electronic aids made those oodles of oomph 
virtually idiot-proof. Under ideal conditions, it 
should clear a quarter-mile in under 10 seconds. 
And yet a street ride also proved this is one 
velvety-smooth pussycat when unprovoked; during 
a stretch through Nevada's Valley of Fire State Park, 
our ZX-14R loped up hills at 27 mph while idling in 
sixth gear. But it seems Kawasaki is more con- 
cerned about going quick than stopping in a 
hurry— the bike has a top speed of 186 mph, yet 
antilock brakes aren't available. - basem wasef 
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The number of milliseconds in 
which the latest magnetorheologkal 
shocks can adjust the damping 
rate. These adjustable shocks 
debuted on the 2002 Cadillac STS 
but have since spread to exotics 
such as the Ferrari 599 GTB. 



The Scion FR-S is a 
great re minder that 
big thrills don't have to 
come in expensive packages. 
Thanks to a partnership with 
Subaru, the Scion shares its 
basic hardware— rear-wheel 
drive and a 200-hp flat-four 
engine— with the Subaru 
BRZ. The pairdiffer slightly in 
styling and suspension tuning. 
We've driven the Subaru and 
it's fantastic, but we were 
initially skeptical about the 
Scion. Its tires are, after all, 
the same ones used on the 
Toyota Prius. They're 
constructed for low rolling 
resistance, not high grip, 
which seems at odds with the 
Scion's mission. But in the 
case of the FR-S, high- 
performance figures are not 
the goal. Sure, it's quick 
enough, but the car's 
response and feel are what 
separate it from other 
coupes. The chassis has 
remarkable balance, and it 
changes direction with 
uncanny accuracy and verve. 
Some will desire more engine 
power, but the beauty of the 
FR-S is that it doesn't have to 
be on a racetrack for the 
driver to enjoy that 
mechanical connection. 

- ANDREW ENGLISH 



The first year the Detroit Auto Show 
was held. Except for a 10-year pause 
beginning in 1943, the event, now 
the North American International 
Auto Show, has run annually. 



Insure all your vehicles with GEICO. 
You could save a bundle. 




Some discounts, coverages, paymeiil plans and features are not available in all slates or all GEICO companies. Motorcycle coverage is underwritten by GEICO Indemnity Company. GEICO is a registered service markofGovernmenl 
Employees Insurance Company. Washington, D.G. 20076: a Berkshire Hathaway Inc. subsidiary. GEICO Gecko image ® 1999-2012 © 2012 GEICO 
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New Cars test drives 



2 BRUTISH BENZES 



O THE OPEN-AIR MASTER 



It seems like a month doesn't go by without a new AMG Mercedes-Benz. 
Those three letters denote the highest-performing models that come 
stuffed with muscular V-8s and stiffened suspensions. They're pricey but 
delicious, further proof that excess still exists. Here are the two latest. 




The 2012 SLK55 AMG 
is the third SLK from 
the company's 
in-house tuner, and it's an 
exhilarating place to plant 
your keister. The 5.5-liter 
V-8 makes 415 hp, and at full 
throttle produces one of the 
most joyful and distinctive 
noises on the road. For all its 
fury, this SLK can be frugal; by 
deactivating cylinders, it gets 
up to 30 mpg on the highway 
Tile suspension mutes vicious 
bumps but delivers extremely 
communicative road feel and 
steering feedback. The car 
does occasionally skip over 
mid corner jolts— a legacy, 
perhaps, of the stiff antiroll 
bars. A cozy interior is 
well-appointed with high- 
tech details such as an 
eiectrochromatic glass roof 
panel you can darken as 
desired. Or for a closer 
connection with the 
outdoors, lower the folding 
metal roof. Slick and fast, the 
SLK55 does not disappoint. 
- BEN WOJDYLA 



With 519 hp, the 
ML63 should feel 
like ajunkyard 
dog pulling at its tether. But 
for this new version, 
Mercedes ditched the 
naturally aspirated 6.2-liter 
V-8— a delightful, thinly 
disguised race motor— for a 
slightly more efficient 5. 5-liter 
V-8 that's boosted by a pair 
of turbos. Leave the 
suspension on the softest 
setting and this AMG- 
modified super sport ute is as 
tame as a Taurus. You sit 
coddled in beautifully stitched 
leather and surrounded by 
warm wood tones, a fitting 
interior for the 95 grand base 
price. Start the fun by 
selecting the sportiest modes 
for the suspension and 



seven-speed automatic, then 
bury the throttle. The 
twin-turbo V-8 bellows deeply 
and barks loudly at each 
upshift as the ML hustles to 
50 mph injust 4.6 seconds. 
Staying within the law is 
nearly impossible— especially 
if you opt for the $6050 
power package, which bumps 
horsepower to 550 and 
torque to 560. Given room, 
the ML63 will huff to 174 
mph, and the sensation at 
extra-legal speeds is quite 
serene. With its more than 2 
tons of weight, no one will 
mistake the ML63 for a sport 
sedan. But the air springs and 
active antiroll bars give the 
chassis astonishing grip and 
poise given its high center of 
gravity.- BEN STEWART 
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By the end of the year, Mercedes will 
add a diesei engine to the GLK sport 
ute, bringing the number of Mercedes 
diesel-powered U.S. models to six, the 
highest in the industry. 



THE 



In 1986, AMG, an independent tuner 
shop, offered a modified Mercedes 
E-Class nicknamed the Hammer. It 
was the world's fastest sedan and 
felt factory-made. Soon after, AMG 
and Mercedes got cozy, and in 1999, 
Mercedes bought 51 percent of AMG. 



AMSOIL lets YOU decide 

When it's time to change your oil 



SIGlVATJJf** 



j£&- 



gsw-30 



CHANGE OIL AT 

25,000 
MILES 

OB 12 MONTHS 




CHANGE OIL AT 

10,000 
MILES 

OR 6 MONTHS 




CHANGE OIL AT 

3,000+ 
MILES 

OR 3+ MONTHS 



Since its introduction of the world's first API-rated synthetic motor oil in 1972, 
AMSOIL has helped motorists save time, money and effort by extending the time 
between oil changes. With three options of advanced formulations to choose from, 
you can select the oil change interval that fits your lifestyle and comfort zone. 




£70^13 



To find an installer or dealer near you, 
visit www.amsoil. com/anydrain 
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New Cars roundup 



I 



O STTUSH HOT ROD 



Wespa's basic scooter design has 
barely changed forthe better part 
of seven decades, but beneath the 
GTS 300 Super's familiar exterior lurks a 
gutsy 278-cc single that can propel it to 
80 mph. Although it sports an elegant 
Italian silhouette, torquey thrust makes this 
a surprisingly entertaining urban sled. And 
while this Ve spa's a relative gas guzzler in a 
segment where triple-digit fuel-economy 
numbers aren't uncommon, the GTS 300 
Super's estimated fuel economy of 65 to 
70 mpg still makes it a Prius beater for the 
price of a used Civic. 




SHDESTRINQ RUNABOUT 



Yamaha has sold more than 79,000 Zuma 
scooters since 1989, and this lithe ride 
receives a series of 21st-century upgrades 
for 2012. The smoky two-stroke engine has 
been ditched for a fuel-injected, liquid- 
cooled 49-cc four-stroke. Fuel economy is 
claimed to be an exceptional 132 mpg, 
though the Yamaha also takes a while to 
creep to its top speed of around 40 mph. At 
least there's a handy cup holder forthe 
parched, and an available Garmin nav 
system that displays local speed limits— not 
that you'll need to worry about those. 



I 



SIX-SCOOTERS 

Once pigeonholed as two-wheeled 




transport for the dokevita set, 
scooters are enjoying a renaissance ™ 
in the U.S. thanks to spiraling fuel 
costs and recession-friendly prices. 
No longer just coffee-shop cruisers, 
scooters can also be fuel-efficient 
commuters and even peg-scraping 
canyon carvers. These six exem- 
plify just how diverse the genre has 
become, bybasem wasef 
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O HIGH ROLLER 



MW's first foray into the U.S. 
scooter market is a bold one. When 
the all-new C 600 Sport and C 650 
GT reach American shores this fall, they'll 
introduce a Teutonic distraction in a realm 
typically dominated by Japanese brands. 
Although both models are powered by a 
647-cc twin-cylinder mill that produces 
a potent 60 hp bundled with standard ABS, 
the GT's bigger and lower saddle is more 
accommodating for all-day rides. With its 
floorboards, adjustable passenger backrest, 
and electrically adjustable windscreen, the 
GT is a viable alternative to smaller-engined 
touring motorcycles. 





EV WITH APP APPEAL 



SMOOTH OPERATOR 



Brooklyn-based Evolve Motorcycles scored 
Internet buzz with its battery-powered 
Tron Light Cycle replica, but that $55,000 
ride is miles away from the company's 
bread-and-butter offerings. The Helium is 
the most affordable of the EV scooter 
lineup, and its LiFe P04 battery yields a 
40-mph top speed and 45 miles of range. 
Crave more distance? A J1500 model 
upgrade boosts that figure to roughly 110 
miles. The Helium's styling might be 
textbook internal combustion (and a bit on 
the bland side), but a smartphone app with 
GPS and a charging-station locator gives 
this pint-size ride a futuristic twist. 



DESIGNER'S DREAM 



his avant-garde electric scooter 
might look like a space heater on 
wheels, but its spare design packs 
plenty of innovations. Built using a 
weld-free, monolithic aluminum construc- 
tion method that brings total weight to a 
mere 120 pounds, the Boxx saves space 
by packaging small electric motors in the 
wheels. Thus, this odd duck is also 
two-wheel drive and can move along at 
30 mph for around 20 miles (or 40 miles in 
Eco mode). An additional lithium- polymer 
battery ($599) doubles the range. The 
Boxx is expected to hit the market in the 
fourth quarter of 2012. 



If 50 ccs are too wimpy and 150ccstoo 
much, Honda's 125-cc PCX is the solution. 
Big, 14-inch wheels reduce the twitchy 
handling inherent in scooters, and linked 
rear-to-front brakes make quick stops an 
easy task. Taller riders may find the PCX's 
proportions a bit tight, but there's plenty of 
space forstorage— a large underseat area 
swallows full-face helmets whole. Its gas 
tank holds only 1.6 gallons, but an 
estimated fuel-economy rating of 110 mpg 
should keep the fill-ups infrequent. 
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FIRST 

The 200 Is a facelifted version of the 

Sebring, a model name that joins Neon, 
Stratus, and countless others in Chrysler's 
trash heap. With the name change comes a 
handsome new interior— and a smoothing 
of many of the Sebring's rough edges. Now 
the 200 is a respectable choice in the 
popular midsize sedan class. For our loaded 
Limited model, we skipped the 3.6-liter V^S 
infavorofthethriftier2.4-literfour-cylinder 
and silky six-speed automatic. At $25,515, 



our 200 is packed with enough goodies 
that it feels like a more expensive car. One 
editor remarked that the 200 is like a 
Mercedes C-Class for $15,000 less. A few 
minor issues have surfaced, however, like a 
surprising sensitivity to potholes and the 
uncomfortably sharp lip of the trunk edge. 
But on a snowy trip to Toronto, the 200 
safely tackled the slick highways thanks in 
part to the standard stability-control 
system. — harry sawyers 



PHOTOGRAPH DY MONTE ISOM 



acebook.com/cubcadet 



OCub-Cadet 






most innovative 

*Vt residential zero-turn 

ar none 



%& 




THE ALL-NEW RZT S ZERO-TURN RIDER. WITH EXCLUSIVE FOUR-WHEEL STEERING AND STEERING WHEEL CONTROL. 

Incredible maneuverability, plus stability and security on inclines no one else can give you. With the flawless results of the 
legendary Cub Cadet Signature Cut™ You get an enjoyable ride, with performance that drops jaws; and a price that doesn't. 
Starting at $ 2,699* it's the zero-turn rider that changes everything. 

Prove it to yourself. Take the Cub Cadet Test Drive Challenge at a dealership, or virtually at cubcadet.com. 

LEARN WHY CUB CADET IS THE SMARTEST CHOICE TODAY. 




* Product Price — Actual retail prices are set by dealer and may vary. Taxes, freight, setup 
and handling charges may be addilional and may vary. Mad els Subjed 1u limited ayailabiLily. 

Specific atians Hnd programs subject ta chance without malice. Images may not reflect unit specific ati-ans. 
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PM LONG-TERM TEST CARS 



DRIVERS 
NOTEBOOK 

Lately we've 
been hearing a 
little clunk in the 

rear axle when we 
fire up the engine 
in the morning. 
We'll check that at 
the next service. 



Rearvisibility 
isn't so hot, which 
makes the reverse 
camera critical— 
especially for 
families with small 
children roaming 
the driveway. 



DATA SO FAR 

As tested: 

$37,150 

Previous report: 

See 01/12 

Miles driven: 

7326 

Miles since last 

report: 7326 



Fuel economy: 

Average— 20.9 mpg 
Worst— 16.9 mpg 
Best— 29.0 mpg 
Maintenance/ 
repair since last 
report: $0 
Overall: SO 



2012 Sorento SX AWD 



SECOND report 



Over the past four months our Kia 

Sorento has proved a versatile family 
hauler and daily commuter. In our 
August 2011 three-row-crossover 
comparison test, we called the Kia 
"rambunctious." And indeed, it has been 
more fun than any vehicle optimized to 
transport muddy, pint-size soccer 
players has a right to be. That's partly 
because of its modest dimensions and 
relatively light weight. (The penalty for 
that sprightliness is a tight third-row 
seat.) The interior appointments are 
hardly flashy— this is one of the more 
affordable SUVs— but we've found the 
cabin layout pleasantly unfussy. 

Probably the biggest reason people 
buy into the SUV segment is AWD 
winter-weather capability. After a recent 
snowstorm, the Kia's alert AWD system 
handled steep grades and snowy 
country roads with a confidence that 
bordered on cockiness. Check off 
another box for this smart, high-value 
crossover. - jim meigs 



2011 Jeep Grand Cherokee Overland 



Every vehicle with a distinctive personality needs a 
nickname. I dubbed the Jeep Shrek. It's big and green, and it 
can summon great power. After stopping for a sunset photo 
on the shoulder of the Ohio Turnpike, the Grand Cherokee 
effortlessly merged back into swift traffic from a dead stop 
(thank you, 290-hp V-6). But it's also a gentle giant— over a 
year of testing, this ute has been surprisingly refined and 
quiet, not to mention a skilled off-roader. All of PM's test 
drivers praise the adaptive cruise control (it automatically 
keeps pace with the car in front of you) and lane-change aid — 
a yellow triangle that lights up in the side-mounted mirrors to 
indicate when a vehicle is beside you. These safety features, 
the cushy interior, the unfailingly stable ride, and the sym- 
phonic sound system made a New York-to-Detroit road trip 
seem half as long as it was. As the Jeep leaves our long-term 
fleet, we can't wait for Shrek II. - joe BARGMANN 



FINAL report 




DRIVERS 
NOTEBOOK 



Skidded on wet road (but regained grip fast) when end data 



accelerating into a turn in Sport mode, which raises 
the threshold for stability-control intervention, 
■ Nav system died at 19,000 miles; software 
update by dealer not only revived it, but also 

improved user interface. 



As tested: $45,480 
Previous reports; 
See 06/1 1,09/11, 
01/12 



Miles driven: 

19,646 

Miles since last 

report: 8867 

Fuel economy: 

Average— 18.0 rnpg 



Worst— 14.0 mpg 
Best— 19.7 mpg 
Maintenance/ 
repair since last 
report: $62 
Overall: $93 
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Short distance shipping. Far reaching value. 




For shipping shorter distances, businesses like Never Enough Auto Accessories 
use Priority Mail Regional Rate"" 1 Boxes, tf it fits, it ships"" up to 25 lbs. Simple pricing 
and no weighing. Boxes come in different sizes, and shipping starts at just $5.04. 
Learn how they help Misty save big on shipping. Scan this code to request your 
Priority Mail Regional Rate Shipping Kit or visit regionalrate.com/12 




Priority Mail® 
A simpler way to ship. 



UNITED STATES 
POSTAL SERVICE 



- Fur mailable items up ro 25 lbs. Visit USPS.com* for details. 

Offer ends 5/3 1 /1 2 and is. only available while supples. I a s t. Offer vaHd for one cu sawn er per ad dress. 

ffstfft<y Notice, for more mftwrnation regarding our privacy pelted vis.11 usp^,corn/pr>Vdcy pdlcy 

©201 2 United States Postal Ser vice.* 1 All Rights Reserved. 

The Eagle Log* the Letter Carter Uniform, and the trade dress of USPS* Packaging are among the many ifadenwks of the U.S. Postal Service* 



JAY LENO'S GARAGE 



The Premier Pioneering Hybrid 

> BY JAY LENO 



PHOTOGRAPHS BY JOHN LAMM 



JAY'S OWEN MAGNETIC 
WAS AHEAD OF ITS TIME, 
WHICH ULTIMATELY 
PROVED ITS UNDOING. 




The control mechanism on Jay s 1916 
Owen Magnetic hybrid was so complicated 
that a placard warned operators to take 
the vehicle to the factory for repairs. 




EOPLE THINK HYBRIDS ARE SOMETHING NEW, but they've been around since 
the beginning of the automobile. Ferdinand Porsche built the Lohner-Porsche 
series hybrid car back in 1901. It used a gas engine to spin a generator that fed 
electricity to in-wheel motors. In 1917, the Woods Motor Vehicle Company of 
Chicago offered the Woods Dual Power, a series hybrid that could motor along — 
at speeds of less than 15 mph — solely on battery power. But I think the 1916 
Owen Magnetic might be the most interesting early hybrid of them all. 

The Owen Magnetic's technological leap was its electromagnetic transmis- 
sion. Invented by the wonderfully named Justus B. Entz, an electrical engineer 
from New York who once worked with Thomas Edison, the electromagnetic 
transmission compactly housed both a 24-volt generator and an electric traction 
motor. The crankshaft of a 75-hp gas engine was attached to the generator, 
which sent juice to the traction motor, which in turn powered the rear wheels. 
There was no mechanical connection between the engine and the drivetrain. 

One could argue that in 1916 hybrids made even more sense than they do 
today because early manual transmissions were such a bear to operate. Most 
cars of the era had straight-cut gears and heavy clutches. If you were a man or a 
woman with a bad leg, or you simply weren't able to drive, shift, and double- 
clutch at the same time, the Owen Magnetic was the perfect vehicle , since it has 
no clutch or gear shifter. To go faster, you press on the gas and then move a 
steering-wheel-mounted lever along six speed detents. As you accelerate, the 
engine speed increases, and that in turn speeds up the generator, enhancing 
power. Each successive lever position increases the intensity of the motor's 
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magnetic field and torque. Compared 
with operating most early cars, driv- 
ing the Owen Magnetic is a breeze. 

The car's other advantage was its 
electric brake. There's a cockpit lever 
that turns the traction motor — the one 
that drives the rear wheels — into a 
generator. So when it's time to slow 
down, you move the lever, and the 
resistance provided by the motor 
slows the car and charges the batter- 
ies — the same kind of regenerative 
mode that's found in today's hybrids. 
A lot of my old cars, which weigh 
between 3000 and 4000 pounds, have 
only rear brakes. Consequently, those 
brakes produce a lot of heat Whenyou 
go down a long hill, you can smell 'em 
starting to burn up, and they quickly 
fade. And if an early car's brakes get 



wet, oh boy, you're in for a panic. But 
with the Owen Magnetic, you rarely 
have to get on the brakes unless you 
need to stop completely, like at a stop 
sign. Tf you're going 35 to 40 mph,you 
engage "regen" and you coast, or free- 
wheel. As soon as you hit 25 mph,you 
feel the transmission go eeehhhhrrr! 
And the car slows right down to 3 or 4 
mph. Plus, you can watch gauges that 
show the batteries charging. 

My Owen Magnetic was originally 
sold straight from the floor of the 1916 
New York Automobile Show and 
shipped to the buyer's home in Norway. 
He must have forgotten that there 
weren't many roads in Norway in 1 91 6. 
That's probably why my car has less 
than 9000 miles on it. 

I'm not sure when the car made it 
back to America, but it was probably in 
the 1970s. I found it right here in Los 
Angeles. Whatever you're looking for, 
you can find it within 50 miles of L.A, 
During World War I, and even more so 
during World War II, plenty of defense 
contractors were on the West Coast — 
Lockheed, Boeing, Douglas, and many 
more. Engineers and other technically 



THE ADS CALLED IT THE CAR OF A THOUSAND SPEEDS. 
BUT AS IS SOMETIMES THE CASE, BEING BETTER 

ISN'T ALWAYS ENOUGH 




Left: "Hie Owen Magnetic should be 
awarded a prize for best logo ever. 
Above: The lever that charges the car's 
speed is located on its own ring in the 
center of the steering wheel. 



minded people were drawn here. With 
the great climate, cars didn't rust and 
people didn't throw anything away. 
A lot of the interesting cars and stuff 
just stayed in the area. 

So why did the Owen Magnetic 
company fail in 1922, after producing 
just 700 cars? 

The ads called it the car of a thou- 
sand speeds. But as is sometimes the 
case, being better isn't always enough. 
The car had to be competitively priced. 
A 1 91 7 Ford Model T cost S360; Cadil- 
lacs ran about two grand. An Owen 
Magnetic started atS3700 and wentup 
from there. 

Another problem was the compli- 
cated re lay-and -wiring shift mecha- 
nism. It's mounted under the hood 
alongside the steering column. 
I haven't opened mine up because it 
seems to work fine. And, quite frank- 
ly, I'm frightened to poke around in 
there. A plate on it says, "If something 
goes wrong, do not attempt to work 
on this yourself. Send it back to the 
factory." Who would want a car that a 
blacksmith couldn't fix? 

In that era, most people didn't 
care that much about new technol- 
ogy. It's like the full hybrids today. 
They're still a hard sell because they 
cost more than other cars in their 
class. You can get better mileage, but 
that initial cost penalty 
keeps many people from 
buying them. 

With cars, simpler and 
cheaper parts are often bet- 
ter. When the Mustang was 
developed, Ford considered 
a more expensive indepen- 
dent rear suspension than 
the solid axle the car came 
with, As legend has it, Ford 
executive Lee lacocca said, 
"Americans don't give a 
crap about that. Make it 
inexpensive; make it look 
sexy. Don't put something 
in it they can't see." 

Companies that don't 
make it in the car business usually fail 
because they tty to sell a product that's 
too good or they over-engineer it and 
put in more than people want or need. 
Sadly, that's what happened with 
the Owen Magnetic. pm 
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We Need to Dream Big Again 





HE FUTURE ISN'T WHAT IT USED TO BE. 

And neither is science fiction. While books 
about space exploration and robots once 
inspired young people to become scientists and 
engineers— and inspired grownup engineers 
and scientists to do big things — in recent 
decades the field has become dominated by 
escapist fantasies and depressing dystopias. 
That could be contributing to something that 1 
see as a problem. It seems that too many techni- 
cally savvy people, engineers in particular, are 
going to work for Web startups or investment 
firms. There's nothing wrong with such com- 
panies, but we also need engineers to design 
bold new things for use in the physical world: 
space colonies instead of social media. 

If I'm right, that's bad for all of us. But are 
we really losing the will to do big things or are 
the big things just different than they used to 
be? I asked around and, on this subject, found 
science-fiction writers to be pessimistic. 



SCIENCE FICTION 
USED TO BE ABOUT 
BOLD ENGINEERING. 
SO WAS AMERICA. 



One of today's best ST authors is 
Neal Stephenson, whose books include 
Cryptonomicon and The Diamond Age. 
In a recent article in the World Policy 
Journal, he writes that during science 
fiction's so-called golden age — roughly 
the late 1930s to the late 1960s— the 
stories being published were about big 
things and big breakthroughs: moon 
rockets, Mars bases, robots, and tele- 
portation. Perhaps by coincidence, 
those were times when the United 
States was actually doing big things 
and making big breakthroughs. Now, 
writes Stephenson, "[s]peaking 
broadly, the teehno-optimism of the 
Golden Age of SF has given way to fic- 
tion written in a darker, more skepti- 
cal, and ambiguous tone." 

Those stories can be good — some 
credit Stephenson's own 1992 book. 
Snow Crash, with anticipating the social 
media revolution — but are they good for 
us?Orhavewe been focusing our imagi- 
nation and efforts on things that are 
amusing butunimportant? Stephenson 
recently told The New York Times, "We 
can't Facebook our way out of the cur- 
rent economic status quo." He iscalling 
for new ways to expand civilization, not 
new forums for gossip. 

I called Stephenson and asked him 
to elaborate. "There was some 
moment in the late '60s and '70s when 
people thought we had enough tech," 
he says. "Technology was too danger- 
ous, and people became reflexively 
skeptical of new ideas. If you stay that 
way for a couple of decades, it can 
come back to bite you. There's also a 
less obvious danger, which is that if 
science and technology stop wowing 
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SAVE When You Grow 
A Zovsia Lawn From P" 



From 
Plugs 



ToA 

Fabulous 

Lawn 



ZOYSIA 



FARM 




ImproviH America's Urns Since 1 963 



zoysia Lawns are 
thick, dense and lush! 



GRASS SEED WILL NEVER GROW A LAWN LIKE THIS! 



Save Water! Save Time! Save Work! Save Money! 

Eliminates Endless 
Weeds And Weeding! 

No more pulling out weeds by hand or weeds 
sprouting up all over your [awn. Zoysia Plugs spread 
into a dense, plush, deep-rooted, established lawn 
that drives out unwanted growth and stops crab- 
grass and summer weeds from germinating. 

Environmentally Friendly, 
No Chemicals Needed! 

No weeding means no chemicals. You'll never 
have to spray poisonous pesticides and weed 




Zoysia tr 
partial shade to 
full sunl 



Grass Seed Is 
For The Birds! 

Stop wasting money, time 

and work sowing new grass 

seed each spring, only 

to see b i rds eat the seed - 

or rain wash it away - 

before it can root. Plant a 

genuine Amazoy" Zoysia 

lawn from our living Plugs 

only once... and never plant a new lawn again! 

Zoysia Grows Where 
Other Grass Doesn't! 

Zoysia is the perfect choice for hard-to-cover spots, 
areas that are play-worn or have partial shade, and 
for stopping erosion on slopes. North, South, East, 
West - Zoysia will grow in any soil, no ifs, ards or buts! 



Each Zoysia Plug You Plant In Your Soil Is 

GUARANTEED TO GROW 

Within 45 Days Or We'll Replace It FREE! 



To ensure best results, vie ship ^ou living sheets of genuine 

"ugsare 
not cut all the way through. Before plantrng, srrnply finish the 



Amazoy" Zoysia Grass, harvested direct from our farms. Hu: 



i V0 
due 



separation 
the inclui" 



tutting l"-sq Plugs with shears w knife. Then follow 
easy instructions to plant Plugs into small plug holes 
about a foot apart. Our guarantee and planting method are your 
assurance of lawn success backed by more ttian 5 decades of 
specialized lawn experience. 



killers again! Zoysia lawns are safer for the 
environment, as well as for family and pets! 

Cuts Watering & Mowing 
By As Much As 2/3! 

Many established 
Zoysia lawns only 
need to be 
mowed once or 
twice a season. 
Watering is rarely, 
if ever, needed - 
even in summer! 




Stays Green In Summer 
Through Heat & Drought! 

When ordinary lawns brown up in summer heat and 
drought, your Zoysia lawn stays green and beautiful 
The hotter it gets, the better it grows. Zoysia thrives 
in blistering heat(W), yet it won't winter-kill to 30* 
below zero. It only goes off its green color after killing 
frosts, but color returns with consistent spring 
warmth, Zoysia is the perfect choice for water 
restrictions and drought areas! 

Our Customers Love 
Their Zoysia Lawns! 

One of our typical customers, Mrs. M.R. Mitter of 
PA, wrote bow "I've never watered it, only when 

1 put the Plugs in... Last summer we had it mowed 

2 times... When everybody's lawns here are brown 
from drought, ours just stays as green as ever!" 

Order Now And Save! 

The more Arnazoy'" Zoysia Plugs you order, the more 
you SAVE! And remember, once your Zoysia lawn is 
established, you'll have an endless supply of new Plugs 
for planting wherever you need them. Order now! 



Meyer Zoysia Grass was perfected by 
the U.S. Gov't, released in cooperation with 
the U.S. Golf Association as a superior grass. 



£'!DI? Zoysio Farm Nurseries, 3SI7 Old Tnrief Iron Rd, Imeytmn, MD ?1 787 w WW.ZOVS jaFa riTIS .COm/lTlilfl 



FREE! 



PLANTING 
TOOL 

Witts Order ul 400 Plugs or More! 

Sav-es time, work and effort when [rating holes for Plugs! 



Order Your ZOYSIA Plugs Now — Harvested Daily From Our Farms And Shipped To You Direct! 



ZOYSIA GRASS SUPER SALE — SAVE OVER 50%! 
Get Up To 900 Plugs — FREE! 



Please send me guar n Meed turn ay rrs checked 



f PLUGS 



100 



200 



400 



SflO 



600 



900 



1000 



■■ FREE Plugs 



-ICC 



200 



■300 



-m 



700 



900 



FREE Bonus 



Free 

Step-on PkrtjgBr 



Free 

\lHpan I't.iygHr 



Fren 

Step on Ptuggei 



Free Amazcry 
Pm'm Auger 



Free Imcnrjy 
Prjnvs Aurjer 



Retail Valve 



s m 



$ 26.85 



$ 62.65 



$80.55 



S 9145 



$168.15 



$ m.m 



Your PRICE 



S 8.95 



$17.90 



$35,80 



$44.75 



$53.70 



$80.55 



$89.50 



i Shipping 



$5.00 



$5 00 



S7.S0 



510.00 



$12.50 



$15.00 



$17.50 



SAVINGS 



30% 



40% 



42% 



44% 



50% 



54% 



Extra Slep-on Plugger $8.95 + $3 Shippfctg | Extra Arrowy Power fluget"' For 3/8' Drill $24.95+55 Shipping 



Moil to: ZOYSIA FARM NURSERIES 

3617 Old Taneytnwn Rod, Taneylown, MD 21787 

Write price of order hero S- 
Md. residents add 6% tax S- 
Shipping $- 

ENCLOSED TOTAL 5- 

Cotd# 

Name 

Addles 

City 

Zip 



Depl 5958 



Ptymail method 
(check one) 
Oir.-r.fc MO 
MrjslerCnd 
Visa 

_1%P. DrjlF; 



_Stote_ 



_ Phone _ 



We ship all orders ttie same day plugs are packed at earliest correct planting time ii your area. 



Sfa f :S-1S.». Order Now! www.ZoysiaFarms.com/mag m**.^i«..*w.-i» 




us, people start to develop skepticism 
about the scientific method." 

That's a good point. In the 1950s 
and 1960s, scientists could cite anti- 
biotics, nuclear energy, and moon 
flights as evidence that science just 
plain worked. This gave them credibil- 
ity on a range of issues. 

Facebook doesn't have the same 
impact — it's fun, but even its users 
don't see it as an achievement on par 
with Apollo. Stephenson worries about 
that: "We've had a lost generation of 
space geeks, who never really got the 
full brainwash," 

But are things really that bad? I 
asked another eminent science-fiction 
author, Vernor Vinge [A Fire Upon the 
Deep, The Children of the Sky), to weigh 
in and, alas, he agreed. Science fiction, 
Vinge says, has become more escapist 
but less inspiring. He believes the real 
problem isn't to be found in science 
fiction, but in society. In particular, he 
argues that we've lost "speed of imple- 
mentation." We went from experimen- 
tal jets to the F-i 04 in a decade, and to 
outer space in just 10 more years. 
Nowadays, we're not so fast, at least 
with high-visibility projects. (Just look 
at the bureaucratic inertia around 
repl aci ng the space shu ttle.) 

In my day job as a law professor, I 
tell my administrative law students the 
same thing. Not far from our campus 
in Knoxville is Norris Dam, The first 
dam built by the Tennessee Valley 
Authority, it was generating electricity 
three years after the TVA Act passed 
Congress. If the TVA were created 
today, three years wouldn't even be 
enough time to produce the environ- 
mental impact statement. Sure, you 
can roll out a new social media plat- 
form or an iPhone app in a hurry, but 
do Twitter and Angry Birds improve 
lives the way rural electrification did? 

There is one solution on the hori- 
zon, if, as Vinge expects, we reach the 
Singularity — a moment when artificial 



REYNOLDS'S READS: 
BOLD. OPTIMISTIC 
SCIENCE FICTION 

Isaac Asimov, I, Robot Much better 
than the movie. 

Greg Egan, Permutation City \\ 12 

hardest of hard- science SFJ even if it's 
about software, mostly. 

Robert A. Heinlein, Have Space 
Suit— Will Travel Hie p rotagonist wins 
a spacesutt, gets kidnapped by aliens, 
and saves the world— all with know-how 
from his high school shop class. 

Robert A. Heinlein, Rocket Ship 
Galileo The first of Heinlein 's junior-novel 
series is about a spaceship that looks 
more like today's private MewSpace 
ventures than like anything NASA did. 

Sarah A. Hoyt, DarkShip Thieves 

Space piracy in the golden age tradition, 

with an important moral lesson. 

Ric Locke, Temporary Duty Aliens 

contact Earth, and some Navy enlisted 
men save the day. 

Lois Mc Master Bujold, The Warrior's 

Apprentice Birth defects don't matter 
when the mind is the real weapon. 

John Scalzi, Zoe's Tale A plucky 
heroine deals with aliens in the world 
Scalzi originated in Old Man s War. 

John Steak ley, Armor Key q i. o te: "You 

are what you do, when it counts." 

Harry Turtledove, Curious Notions 

Part of a series of excellent junior novels 

in the Heinlein tradition. 

John Variey, Red Thunder A modem 
twist on the build-your-own-spaceship 
story, and an explicit tribute to Rocket 
Ship Galileo. 

Vernor Vinge, Rainbows End A look at 
the surprisingly different near-future 
world of 2025. 



intelligences become more powerful 
than human brains— in a few decades, 
"we'll have far more imaginative crea- 
tures around," he says. So long as 
they're not Skynet. 

For a reality check on the state of 
innovation, I spoke with inventor Dean 
Kamen, whose many credits include a 
portable dialysis machine, a DARPA- 
funded robotic prosthetic arm, and the 
Segway — along with the FIRST robotics 
competitions for middle and high 
school kids, Kamen was more optimis- 
tic than my science-fiction writers. 
From his perspective, the problem is 
actually that writers are falling behind. 
"Science-fiction writers aren't being 
imaginative enough to get ahead of the 
science," he says, "You walk into a 
major university medical center and 
whatyou find is something way beyond 
science fiction." 

Kamen agrees that we're not mak- 
ingenough progress in space, but says, 
"That's because of the excitement at 
home — cloning, curing diseases, 
extending life." And yet he agrees with 
Stephenson's argument that the Inter- 
net, while obviously a valuable tool, 
can also be an unfortunate distraction; 
"We've given people new ways to com- 
municate but nothing worth saying. I 
wish people understood the difference 
between data and information. The 
fact that it's easy, fast, and cheap 
doesn't mean that it's valuable." 

At one level, it's hard to argue that 
point. Early hominids liked to sit 
around gossiping. If nowadays we're 
picking fleas out of each other's hair 
electronically instead of in person, 
well, that's sort of an improvement, 
but it's not a revolutionary one. 

On the Other hand, I know a lot of 
people who have created small but 
flourishing businesses using the Inter- 
net to do things that would have been 
too difficult in the old days of paper 
mail and Iandline phones. In addition, 
some scientists are using social media 
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PROMOTION 



Do you have constant 

RINGING 

in your ear? 



Finally, new discovery for quiet relief) 







Developed by a rock drummer, it combines select 
natural homeopathic ingredients for ringing in the 
ears, which could be welcome relief to thousands. 

Every night for almost 18 years, if I couldn't find a fan, 
turn on a tv or find loud static from a vacant radio 
station, then sleeping was impossible. The high- 
pitched ringing, buzzing and humming kept me up at night. 
Sluggishness, tiredness and lost energy would be my 
nemesis the next day. I couldn't sleep. I couldn't concen- 
trate. I couldn't hide from it... It drove me nuts! Head- 
aches, depressive mood swings, testiness, constant state of 
anxiety. Due to the tenacity of Tinnitus (the ringing in the 
ears from exposure to loud noises, or in my case, pounding 
on drums and loud distorted guitar amps behind my head 
for years), I was determined to find real, pure, silent relief. 
That's how I discovered Quietus™ . . . 



Tinnitus - Who's at RISK? 

• Carpentry & Construction 

• Mining, Drilling & Farming 

• Firearms Enthusiasts 

• Residential Landscapers 



• iPod I sen; 

• Machine Operators 

• Night Club Workers 

• Musicians 



The symptoms of Tinnitus are real. I had what I out of 6 
Americans get: the symptoms associated with Tinnitus 
(ti-nahy-tuh s) from loud noises that worsen as you age. 
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Silence is now music to my ears. 

I tried everything from hearing aid sound generators to 
ginkgo biloba, zinc and magnesium mineral doses to bio 
feedback. Some of these things helped reduce the ringing, 
but nothing really worked for me like the active all-natural 
ingredients of my new homeopathic product Quietus.* 



* Claims based on traditional homeopathic principles which, arc different from modem seicnlil'ic testing. 
For more information on homeopathy, visil: http: . iiccLUn.nih-srov. health. Jiojueppalhy. 

** These testimonials do not represent Ihe typical or ordinary experience of users. These testimonials are 
for demonstration purposes ottly and do not accurately capture the actual results you will experience. 
Your resells m«y vary and you may need to use Ihe product fora longer or shorter period oftime. Tiach 
person's experience with Quietus if is different, which cannot he determined from these testimonials. 



"RELIEVE the ringing, CALM the hissing. Let peace & 
mental clarity begin." 

Just one small tab twice a day unleashes an exclusive 
proprietary blend of ingredients. Quietus is based on the 
principles of traditional homeopathy, which relies upon 
the body's own healing mechanisms for addressing symp- 
toms such as roaring, buzzing & whizzing... safely & 
naturally. 



_ The Choice is Clear for Quiet Relief 
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Guarantee 



Quietus provides the relief I need with the speed and conve- 
nience that no other treatment I know of can match. With 
Quietus, my ringing is diminished, therefore sleeping got 
easier for me. When the ringing was relieved, mental clarity 
once again became my calling card - intense focus is once 
again my edge...** 
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BERNARD - CREATOR, DRUMMER, 



Call Now for your 

RISK-FREE Trial!* 



Quietus is not available in stores. To protect it's propri- 
etary homeopathic formula, as well as your risk-free trial, 
Quietus is available by special request directly from our 
lab for a limited time. I am so confident in the 
advanced technology of Quietus and I want 
you to experience the same life-altering 
relief I did, that you'll receive a special 
60-day RISK-FREE trial* by calling us 
direct! Ask how to receive a FREE Supply with 
your order. 

1-800-644-7160 

*Shipping and handling non-refundable. QuietRelief.com 
3 www.tncebuuk tot i i/Ou i etTinn itus wwiv.twirrer.ran v'Ouicf I'i i minis 





Shine on. 
Show off. 




Official Shine of Carcissists. 

From rims to roof, Black Magic* has 
a product to bring out the shine in 
any car, and the Carcissist" in 
anyone, Just remember to drive 
slowly so people have enough 
time to stare. 

Join the conversation at 
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to speed progress, long before Vinge's 
superintelligent AT arrives: Video- 
gamers recently solved a protein- 
folding problem involving the AIDS 
virus that had baffled researchers for 
years. And the crowdsourcing of polities 
is promoting democracy worldwide. 
Beyond that, video games have educa- 
tional potential: My daughter learned a 
lot about budgeting from The Sims. 

On balance, though, 1 have to agree 
that the kind of progress Neal Stephen- 
son is pushing for is more important. 
My perspective is informed by some- 
thing a golden age writer, Robert A. 
Heinlein, once said: "Earth is too fragile 
a basket to hold all of our eggs." There 
are lots of metricsyoucan use to assess 
technological progress. But to me, the 
overarching goal of the next century or 
so has to be to spread humanity 
beyond Earth — and, ideally, beyond 
the solar system. 

Between potential natural disasters 
like asteroid strikes and plagues, and 
man-made threats like nuclear weap- 
ons and biological warfare, the risk 
that humanity will be destroyed by 
some catastrophe is unacceptably 
high, The solution, it seems to me [and 
to others, like Stephen Hawking), is for 
civilization to expand so widely that no 
plausible disaster will wipe us all out. 

On this metric, the golden age 
approach to technology — all those 
rocket ships and Mars bases — looks 
better: Facebook probably won't save 
us from economic stagnation; it cer- 
tainly won't save us from an asteroid. 

Resides, the golden age approach is 
just more inspiring. Novels about 
brooding antiheroes may be good lit- 
erature, but they likely won't inspire 
teenagers to study physics or engineer- 
ing. Golden age science fiction— and in 
particular, those Heinlein junior nov- 
els such as Have Space Suit — Will Travel 
or Rocket Ship Galileo — did that, 

Neal Stephenson is putting together 
an anthology of pro-progress science 



fiction. And SK writer Sarah A. Hoyt, 
author of DarkShip Thieves, thinks the 
balance between Utopian and dystopian 
science fiction is already swinging 
back toward the positive. As evidence, 
she points to new works such as Ric 
Locke's Temporaiy Duty, written in the 
spirit of those old Heinlein novels and 



TO ME, THE OVER- 
ARCHING GOAL OF THE 
NEXT CENTURY HAS TO BE 
TO SPREAD HUMANITY 
BEYOND EARTH-AND, 
IDEALLY, BEYOND THE 
SOLAR SYSTEM. 



trumpeting technical knowledge and 
self-reliance rather than introspection, 

"If the friends I have in science are 
right, computers are about to explode a 
bunch of fields," Hoyt says. "I think 
crowdsourcing research and the faster 
integration of knowledge, as well as the 
snowball effect of having reached a cer- 
tain point in knowledge, are about to 
unlock all sorts of innovations in com- 
puting, biology, pharmaceuticals, 
genetics, and perhaps things that will 
get private com pan ies into space." 

If all that comes to pass, science fic- 
tion could take on the role it had 
decades ago, dreaming of new hori- 
zons while helping people understand 
and adjust to an evolving reality. "I 
think my field is on the verge of an 
explosion of forward-looking and 
outward-looking works," Hoyt says. 

I hope she's right about that too. 
Science and engineering are about 
what we can do, but often what we 
actually wind up doing is driven by the 
stories we tell. We should make sure 
they're the right ones. PM 
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Sunset is no excuse to stop shining. 

Introducing Black Magic" Tire Wet* Wax. It delivers the most 
durable shine on the market. A quick swipe with its easy-to- 
use applicator sponge and you're looking at an 
eye-popping showroom shine that lasts more 
than 8 weeks. Because when you're a Carcissist™, 
shine is a 24/7 proposition. 

©2012 ITW Global Brands. All rights reserved. 
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OPINION 



AN ICEBERG DIDN'T 
SINK TiTANIC- 
HUMAN ERRORS DID. 
FROM THE BP OIL 
SPILL TO 2012'S 
COSTA CONCORDIA 
SHIPWRECK, TITANIC S 
LESSONS STILL APPLY. 




Why Titanic Still Matters 

> BY JIM MEIGS 

> ILLUSTRATION BY OWEN FREEMAN 



WHEJf THE RMS TITANIC WENT TO THE BOTTOM 
of the Atlantic in the early hours of April 15, 
1912, it carried with it the era's uncritical faith 
in the promise of technology. The ship was the 
jewel of the industrial age. That such an extrava- 
gantly engineered behemoth could fall victim to 
the everyday risks of sailing the North Atlantic 
was more than shocking; it set off a period of 
deep skepticism about the relationship between 
man and his machines. 
A series of inquests and reports laid out the 
reasons for the catastrophe and led to reforms 
in marine engineering and maritime law. But 
one risk factor couldn't be eliminated: human 
fallibility. Tn an article published in Poputar 
Mechanics soon after the tragic event, we noted that the Titanic "simply fur- 
nished another example of the well-established principle that if, in the conduct 
of any enterprise, an error of human judgment or faulty working of the human 
senses involves disaster, sooner or later the disaster comes." 

In one respect, little has changed. As the recent loss of the Italian cruise ship 
Costa Concordia demonstrates, bad decision making can overcome even robust 



engineering. Virtually all man-made 
disasters — including the Three Mile 
Island nuclear accident, the space 
shuttle Challenger explosion, and 
the BP oil spill — can be traced to the 
same human failings that doomed 
Titanic. After 100 years, we must still 
remember — and, too often, relearn — 
the grim lessons of that night. 



No disaster is a single event. Complex 
systems rarely fail without warning. 
Instead, accidents are the product of 
decisions made over hours, days, and 
sometimes years. Those choices are 
shaped both by the culture of the 
organization — whether it's NASA or 
the White Star Line, which owned 
Titanic — and by outside pressures. 

On the morning of Jan. 28, 1986, 
the launch of the Challenger had 
already been postponed six times. 
Ever image conscious, NASA brass 
pushed to launch, despite the objec- 
tions of engineers who worried that 
the rubber seals between segments of 
the vehicle's booster rockets might 
fail in the unusually cold tempera- 
tures. One of those engineers, Allan J. 
McDonald, recounts in his book 
Truth, Lies and O-Rings: Inside the 
Space Shuttle Ch allenger Disaster that 
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small quantities of combustion gases 
had leaked through the seals on previ- 
ous missions. It was a warning sign — 
but NASA came to accept the leaks as 
normal. Engineers were forced into 
the impossible position of trying to 
convince officials that their worries 
were valid. "'Is it safe to fly?' is the 
correct question," McDonald tells 
Popular Mechanics, "not that you 
have to prove it will fail." 

Like the space shuttle, Titanic was 
the technological pinnacle of its day. 
But a series of decisions — from carry- 
ing too few lifeboats to using a rudder 
that may have been too small to 
enable the ship to turn quickly — 
pared its margin of error. Those risks 
were compounded by unsafe opera- 
tion. Accounts differ on whether 
White Star Line managing director 
J. Bruce Tsm ay urged Capt. Edward J. 
Smith to speed across the Atlantic in 
the hope of setting a record. Rut 
there's no question that the captain 
sailed the new and barely tested ves- 
sel through a region of known iceberg 
risk at nearly full speed on a moon- 
less night. (A nearby ship, the SS 
Californian, had stopped for the 
night.) Ltwas just one more bad deci- 
sion alongthe Titanic's doomed path. 

Success can breed complacency. Dur- 
ing a career of more than fourdecades, 
the Titanic's Capt. Smith had been 
involved in only a single accident at 
sea, one that ended without loss of 
life. The New York Times noted that 
Smith's "rise in rank and importance 
was commensurate with the safe 
uneventfulness of his command." 

Major disasters often occur after 
such long, uneventful stretches, 
Before the partial meltdown of the 
reactor at Three Mile Island in 1979, 
no U.S. nuclear plant had experienced 
a serious accident for 25 years. Simi- 
larly, before the blowout of the BP 
Macondo Prospect well in April 2010, 



the Deepwater Horizon rig had gone 
seven years without a serious mishap 
while drilling some of the deepest 
wells on the planet. "When you think 
you have a robust system, you tend to 
relax," Henry Petroski, a professor of 
civil engineering at Duke University, 
tells Popular Mechanics. Over time 
BP and its contractors began to cut 
corners: Alarms that would have 
warned of a gas leak were silenced, 
safety checks canceled. The blowout 
preventer — a last-ditch device intend- 
ed to shut off a runaway well — was 
only partly functional. And workers 




were constantly urged to drill faster. 
That kind of culture invites trouble. 

Technology can outpace judgment. 

The construction of Titanic came at 
the apex of a remarkable period of 
innovation in shipbuilding. Well 
before the launch of Titanic, Capt. 
Smith expressed supreme confidence 
in the state of maritime engineering: 
"I cannot imagine any condition 
which would cause a ship to founder," 
he said in 1907. "Modern shipbuild- 
ing has gone beyond that." 

With three powerful engines, 
Titanic could maintain high speeds 
day or night. But the crew's ability to 
spot hazards was little changed from 
the days of sail. Two men stood in a 
crow's-nest scanning the horizon — 
they didn't even have binoculars. The 
ship was equipped with the latest 
communications innovation, wireless 
telegraph, and in the hours before the 
collision the ship received five warn- 
ings about icebergs from other ves- 
sels. But at the time, the telegraph was 
seen primarily as a luxury service for 
passengers, and the crew had no firm 
protocol for acting on the informa- 
tion. One message was handed to 



Ismay, who slipped it into his pocket, 
apparently unconcerned. 

Similarly, at the time of the Gulf of 
Mexico blowout, BP and its contrac- 
tors were pushing the art of undersea 
drilling into ever-deeper waters, using 
increasingly sophisticated equip- 
ment. And yet the procedures to moni- 
tor and control these deep wells had 
not advanced much beyond those 
used in shallower seas. 

Leaders may fail to plan for the worst. 

Just as Deepwater Horizon crews 
derived a false sense of confidence 



The Costa Concordia 
foundered off the 
Italian coast on Jan. 
13, 2012. In an echo 
of the Titanic ship- 
wreck, human errors 
contributed to both 
the accident and the 
subsequent loss of at 
least 17 lives. 



from their blowout preventer, the 
White Star Line put undue faith in the 
supposedly watertight compartments 
that composed Titanic's lower decks. 
The compartments were not sealed at 
the top; if the ship's bow dipped low 
enough, seawater would flow from one 
compartment to the next like water 
filling an ice cube tray. The probability 
of that happening? Low. The conse- 
quences when it did? Catastrophic. 

And so, the sinking of Costa Con- 
cordia feels sadly familiar. The ship 
was studded with technology — what it 
lacked was good judgment by the peo- 
ple in charge. The captain approached 
too close to a rocky shore. Then, after 
the collision with an undersea out- 
crop, the crew rushed to reassure pas- 
sengers that everything was fine. Had 
the crew quickly mustered everyone to 
the lifeboats instead, there might 
have been no loss of life. "A tool is only 
as good as the person that's using it," 
says John Konrad, a U.S. Coast Guard 
master mariner and author. "All the 
technology in the world can't replace 
a good captain." That remains as true 
in 201 2 as it was a century ago, PM 

Additional, reportinghy Sarah Fecht 
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2012 Chevrolet Volt. Chevy Runs Deep 








SIX PU4056 
TURBOFAN 
ENGI NES 
FROM TWO 
BOEING 
747-400S 



1) MOTHER 
SHIP FLIES 
TO LAUNCH 

POINT AT 
30,000 FEET, 



5) ROCKET 
BOOSTER ' S 
FINS ORIENT 
ROCKET 

VERTICALLY 
AS IT DROPS. 



3) ROCKET 

ENGINES 
IGNITE, 
SENDING 
PAYLOAD 

TO ORBIT. 
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Stuart Witt guns the motor of 
the white SUV known as 
Mojave One and drives it up a 
dun-colored mound of earth. 
From atop his wind-swept 
perch, the CEO of the Mojave 
Air and Space Port surveys a 
fleet of graders and other heavy 
equipment churning up 19 
acres of dirt beneath a blue 
desert si?)'. 

At the moment, it's just a 
sprawling construction site, but 
within two years, work will be 
completed on a pair of hulking 
buildings. One will be a fabrica- 
tion facility for the world's big- 
gest airplane. The other will be 
the hangar that houses it. 
"You're looking at something 
that's going to be fundamen- 
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Air-to-Space Dream Team 
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tally breathtaking," Witt says. 

The official name of 
the mammoth aircraft is 
Model 351, but it already 
has a nickname: the Roc, 
after the mythological bird 
big enough to carry away 
elephants for dinner. 

The record-breaking 
plane, which will have six 
engines and twin fuselages, is 
beingbuilttocarryarocketto 
30,000 feet. From there, the 
rocket will drop from the 
plane and blast into space. 
The first payloads will consist 
of satellites and other cargo, 
but the program's backers 
say the rocket will eventually 
carry passengers. The Roc 
will be a flying launchpad — 
government and private- 
sectorcustomerswelcome. 

Incredibly, the project 
has been in development for 
more than eight years under 
total secrecy. Then, this past 
December, billionaire Paul 
Allen announced his Strato- 
launch project to the world 
at a press conference in 
Seattle. When the space 
shuttle fleet was retired in 
2011, the United States lost 
its only way to get astronauts off the planet. 
Stratolauneh is the latest private-sector ini- 
tiative to try to fill that void. "For the first time 
since John Glenn, America cannot fly its own 
astronauts into space," Allen said in Seattle. 
"Stratolauneh will build an air-launch system 
to give us orbital access to space with greater 
safety, flexibility, and cost effectiveness, both 
for cargo and manned missions." 

In the process, the Stratolauneh team 
hopes to build a new American spaceflight 
industry. But there are more than government 
contracts at stake: When the cost of launches 
decreases, more industry satellites, tourists, 
and science projects will reach orbit. Space 
will truly be open to the public, 

To reach that lofty goal, Allen has assem- 
bled a team of mavericks from the private 
space industry to make Model 351 into flight- 
ready hardware. Scaled Composites, a 
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THE AIRPLANE: 

Butt Rutan Founder. Scaled Composites 

This forceful, iconoclastic, and brilliant 
engineer is best known for designing 
SpaceShipOne, the first privately built 
craft to carry people into space. Rutan, 
now retired, sits on Stratolauneh 's 
board of directors; Scaled is building 
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WHY BUILD A NEW AIRPLANE TO FERRY ROCKETS? 






LAUNCH ARE OPTIMIZED FOR THEIR PAYLOADS," 




BURT RUTAN SAYS. "JOINING TWO 747S WOULD 




NOT GET YOU AN AIRPLANE CAPABLE OF 


LAUNCHING THE STRATOLAUNCH BOOSTER." 



Mojave-based firm founded by designer (and Popular 
Mechanics Breakthrough Award winner) Burt Rutan, will 
make the aiq^lane. "To allow public access to orbit, we need 
to increase safety by a factor of 100," Rutan, who sits on the 
Stratolauneh board of directors, says. "I think airborne 
launch will be a significant part of the safety solution." 

The rocket will also be made to order. For that, Allen 
approached PayPal co-creator Elon Musk, who founded Space 
Exploration Technologies (SpaceX). Building a two-stage 
rocket that will be dropped from an airplane is the kind of 
bold challenge that SpaceX was created to tackle, but hitting 
the specifications for mass, center of gravity, and other techni- 
cal details will be tricky. "We're in what I call the rocket-design 
box," Gwynne Shotwell, SpaceX's president, says, "where we 
can be only so long and weigh only so much but still need to 
get a specific amount of payload to orbit. Piece of cake." 

■ FLIGHT OF THE ROC 

In 2015, hangar doors wider than the length of a football 
field will slide open. The 600-ton Stratolauneh mother 
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THE MONEY: 

Paul Allen Co-founder, Microsoft 

This billionaire was the sole funder 
of Rutan's SpaceShipOne project. 
Stratolaunch, which will be the first 
wholly privately funded space transport 
system, is his second space venture. 
"It will keep America at the forefront 
of space exploration," he says. 
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ship will lumber directly 
onto Mojave's Runway 30, 
which extends 12,500 feet 
through the desert scrub 
toward the windmills churn- 
ing the air in the foothills of 
the Tehachapi Mountains. 
The Roc's gleaming white, 
385-foot wings will cast 
long, slender shadows as the 
plane moves into the bright 
California sun. 

When air traffic control- 
lers clear the Roc for takeoff, 
its crew will throttle up six 
Pratt & Whitney 4056 turbo- 
fan jet engines, each of which generates about 60,000 
pounds of thrust. The high-pitched turbine whine of a four- 
engine 747 reaches 140 decibels during takeoff. That's 
20 decibels above the pain threshold — and the Stratolaunch 
vehicle will have two additional engines. The shriek of the 



THE AIRFIELD: 
Stuart Witt 

CEO, MojaveAiT 
and Space Port 

Witt has been privy to 
the Stratolaunch plan 
for years and prepared 
his facility for its com- 
mencement. He extended 
runways and oriented 
the Stratolaunch's hangar 
doors so they will open 
directly onto a runway 
he extended in 2007. 



Roc on takeoff will echo for miles — one 
good reason to base its development in the 
empty desert at Mojave. Accelerating down 
the runway will put some flexion into the 
wings, likely giving them a bit of a flapping 
quality as the plane takes off. 

Mojave will host test flights. Paid space 
launches, scheduled to begin in 2020, will 
depart from Cape Canaveral, Fla. There the 
aircraft will carry a 1 20-foot rocket mounted 
to the bottom of the spar connecting the 
fuselages. The sight will be dramatic — an 
airplane with a wingspan greater than the 



Why Air 
Launch? 



Launching spacecraft from airplanes is not a new concept— 
and it has advantages over a ground launch. An air-launched 
rocket is lighter because it needs less fuel to reach orbit 
and doesn't require shielding to protect it from the engines' 
acoustic energy, which reflects off the ground. 
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length of a football field, carrying a rocket 
with wisps of vapor escaping from its cryo- 
genic liquid oxygen tanks. 

Allen envisions the system one day 
delivering as many as six people per flight 
into space. The passengers will buckle into 
seats inside a capsule at the rocket's tip. 
Assuming the capsule has windows, these 
paying customers will be treated to views of 
the receding Florida coastline and, after a 
steady climb, the curvature of Earth, 

And then it gets exciting. Once at 30,000 
feet, the Roc's crew will start a brief count- 
down and flip the sequence of switches that 
releases the rocket. The Roe's pilots will then 
veer away sharply to stay clear of the rocket's 
flight path. 

During the drop, the rocket's fins will 
pitch the rocket at a steep angle for its 
impending climb to space. The capsule 
passengers* orientation will shift: Imagine 
tipping over your chair, and that brief but 
gut-wrenching free-fall. And then imagine 
being slammed back into your seat by 
g- forces as the rocket's engines ignite, 
expellinga half-million pounds of thrust. 

Once in space, 298,000 feet above the 
release point, the rocket will drop the first 
stage, and the second will fire, flinging the 
capsule (or 13,500 pounds of payload) 
the rest of the way into orbit. By then, the pas- 
sengers will be floating in their harnesses. 



"mis Pratt & Whitney 4056 
engine, shown here on a 
former United Airlines 747- 
400 that landed at Mojave 
Air and Space Port in early 
Februa ry, is one of six to be 
used on the Stratolaunch 
mother ship. Engineers will 
cannibalize thejet's landing 
gear too. 




■ BLASTOFFS 
FROM 
ALTITUDE 

Launching spacecraft from 
airplanes is an idea that is as 
old as spaceflight. In the 
early 1960s, pilots — includ- 
ing future Apollo 11 astro- 
naut Neil Armstrong — began 
shooting for the edge of 

space in X-15 rocket planes dropped from R-52 bombers. In 
the late 1990s, the Pentagon began investing in air-launch 
ventures to develop the capability of deploying a spy satellite 
over an unexpected hotspot or replacing a disabled sat, 
Private space companies have launched small rockets from 
converted civilian airliners and the cargo bays of military 
transport aircraft (see "Why Air Launch?" page 65). But the 
concept has never before been tried on the scale of the Roc. 

Rutan and Allen's earlier space collaboration now seems 
like a test run for Stratolaunch, both in terms of strategy and 
design. In 2004, a mother ship called the WhiteKnight carried 
a manned spacecraft, SpaceShipOne, to launch altitude. 
From there SpaceShipOne reached 328,000 feet and then 
landed under its own power. When Scaled was able to repeat 
the feat within 14 days, the company won the S10 million 
Ansari X Prize. Like the Roc, the WhiteKnight carried its 
payload between twin spars, but the Stratolaunch aircraft's 
cockpit is nested at the tip of one spar. 

Allen won't confirm Stratolaunch 's price tag, but he says it 

"is going to end up costing at least an order of magnitude 

more than what I put into SpaceShipOne [S28 m illion]." Allen 

and company believe that the hundreds of millions of dollars 

and the design challenges of the project will be 

offset by an "any orbit, any time" capability. 

When launching a spacecraft to a target in 
orbit— say, a space hotel— a launch provider can 
either wait until the facility is overhead or launch, 
enter orbit, and spend days chasing the destina- 
tion, Butthe Roc will be able to take off from any 
runway long enough to accommodate it, fly 1500 
miles, and launch a rocket when the orbital facil- 
ity is overhead. 

The Stratolaunch team isn't speculating as to 




1 1963: NASA pilot Joseph Walker teaches 
space three times in an X-15 rocket plane 
dropped from a B-52. He is the first person 
to get to space more than once. 



i990: Orbital Sciences becomes the first 
private space launch company when it 
drops a Pegasus rocket from a B-52. 

The system, using a Lockheed L-1011, is 
still in operation. 



200& Scaled Composites ' Wh i te : r igh . 
takes orf from California's Mojave Air 
and Space Port and launches Space- 
ShipOne from its position beneath the 
plane's central fuselage. A larger version, 
WhiteKnightTwo, is undergoing flight tests. 
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Private 
Space Planes 




The huge plane in the Stratolaunch system is used to hoist a rocket to high 
altitude, release it, and then veer away as the rocket launches into space. But 
the mother ship itself is not a space plane. That designation is reserved for 
aircraft that can reach space under their own power, maneuver there, return 
to Earth, and land. Private space companies are busy designing these reusable 
craft. Here, three new models. 




ir 



LYNX / 30 feet long 
"Hi is suborbital-only space plane from 
XCOH, based at California's Mojave 
Air and Space Port, is designed to fly 
microgravity research payloads, as 
well as tourists, just past the edge of 
space. Taxi tests are scheduled for late 
2012; a short first flight could come by 
year's end, 




DREAM CHASER / jo feet long 

This seven-passenger space plane, 
developed by Sierra Nevada Corp., will 
launch from Cape Canaveral atop an Atlas 
V rocket, enter orbit, return to the atmos- 
phere, and land on a conventional runway. 
NASA-funded testing means first flights as 
early as this summer. Sierra Nevada says 
regular flights will start in 2016. 



SKYLON / 269 feet long 
This single-stage unplloted craft, made 
by England's Reaction Engines, will 
blast directly into space from a runway 
without a boost from an airplane or 
rocket, carrying cargo or a passenger 
compartment. Engine tests began 
last year; company engineers expect 
flights within a decade. 




who or what will eventually hire the system to 
fly to space. "Paul has tasked us with getting 
the design moving forward," Stratolaunch 
president and former NASA chief engineer 
Gary Wentz says. "Right now we 're not pursu- 
ing customers." 

■ SCAVENGED HISTORY 

In early February a pair of United Airlines 747s 
from Victorvil le, Calif., landed at Mqjave. They 




won't leave intact. The two aircraft will be cut to pieces and 
their parts repurposed for the Stratolaunch prototype, includ- 
ing the six engines that will be mounted on the Roc's wings. 
Engineers will also cannibalize the airliners' landinggear, 

The Roc's airframe will be new, built of carbon fiber. 
Aerospace engineers are finalizing that design in Scaled's 
engineering offices in Hangar 78 at Mojave. "We've grown up 
with airplanes that are of a scale where you call 10 of your 
buddies over and say, 'I'm going to put this wing on today,'" 
Kevin Mickey, Scaled's executive VP, says. "Building an 
airplane of this size is more of a 
shipyard-type logistic challenge." So 
cranes and big jigs will be the order 
of the day. 

The Roc is not regarded as pretty, 
even by its creators. "We're all air- 



2006.- Atrlaunch, a Seat tie -area company 
working under a Pentagon contract, drops 
a space rocket from the backdoor of a C-17, 
setting a record for the heaviest single 
object dropped from the military cargo 
plane-65,000 pounds. In 2008, when the 
contract ends, the company folds. 




2010: Goagte Lunar X Prize competitor 

ARCA, based in Romania, announces 
plans to launch a three-stage space 
rocket from a balloon. In October 2010, 
ARCA fires a prototype rocket from a 
balloon at 45.000 feet. 
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craft guys; we love swoopy 
shapes," Scaled program 
manager Joseph Ruddy says, 
"But that's not this thing's 
job. This thing's job is to 
carry this rocket and drop it." 



Rutan (left) and Allen— 
with a model of what 
will be the world's 
biggest airplane — 
announce the Strato- 
launch project at a press 
conference in Seattle in 
December 2011. 



Engineer and test pilot Doug Shane, Rutan's successor as 
head of Scaled, says the team will fabricate as many identical 
carbon-fiber-skin sections as possible. "If you look at our 
products, it's veiy unusual to have any common geometry to 
any adjacent part of the vehicle," Shane says. With flat sides 
on the fuselage, Scaled can make panels and clone the part 
for use almost anywhere on the airplane. 

Given Rutan's penchant for aviation firsts — aircraft based 
on his designs have set multiple round-the-world records — 
one might suspect he joined the Stratolaunch project partly 
because it gives him a shot at one last career-capping super- 
lative. But Rutan strongly disagrees with that view. "It would 
be nice to not have to build the world's largest airplane to do 
the Stratolaunch mission." 

■ FOR-HIRE ROCKETEERS 

No one at Mojave is currently building rockets at the 
Stratolaunch scale, so Allen turned to Elon Musk. His SpaceX 
skunkworks is brazenly rewriting the rules of spaceflight by 
creatingand launching rockets quickly and cheaply. 



The company has already flown the 
Falcon 9 rocket, named for its nine main 
engines, and the Dragon space capsule into 
orbit. The company is now preparing for 
cargo flights to the International Space 
Station, Musk says manned flights could 
commence as early as 2014. 

The Stratolaunch rocket will have the 
same diameter as the Falcon 9 (1 2 feet), but 
engineers will trim its length by about 60 
feet, "We call it the Falcon 9 Shorty," SpaceX 
president Shotwell says. Engineers will stunt 
the rocket by taking out some of the barrel 
sections that they weld together to makeup a 
typical Falcon 9, 

Many elements of the design are not yet 
finalized. Even the number of rocket engines 
has not been settled: Shotwell wants to stick 
with nine engines; Wen tz wants fewer. "Nine 
engines are not required forthe performance 
or control of this rocket," he says, "Including 
them would add cost and mass, " 

They have to come to an agreement 
quickly, as the project is on a tight schedule. 
Wentz's timetable calls for Roc flight tests to 
start in 2015; flights with an actual rocket 
won't begin until 2020 in Florida. 

Scaled must lure engineering and design 
talent to Mojave to staff up Stratolaunch. 
"The biggest challenge is finding the people 
who have the right mindset to do th is kind of 
work, who want to take responsibility for the 
parts they do [create]," Ruddy says. "We have 
to adjust them to our culture. A lot of aero- 
space is geared to product! on -type mentality. 
The prototype world is a little different." 

Stratolaunch suits Witt's vision of 
Mojave as the center of this prototype world, 
where cutting-edge aerospace companies 
have the room to innovate. "What brought 
the Wright brothers to Kitty Hawk was free- 
dom from encroachment of the press, 
freedom from industrial espionage, and a 
steady breeze," Witt says. "The fact that we 
were able to keep this under wraps for nearly 
nine years says that we still enjoy the 
elements that took Orville and Wilbur to 
Kitty Hawk." 

No one will easily mistake the 
1.2-million-pound Roc for the 605-pound 
1903 Wright Flyer. But if this astounding 
piece of engineering takes to the sky, 
engines screaming and rocket blazing, the 
aerospace pantheon will welcome a new 
aircraft — a very big one. PM 



CLIMBING the 

IR ON WA Y 

Fixed rungs, cables, bridges? Sounds like sacrilege to climbing purists. 
To the rest of us, a via ferrata (Italian for "iron road") means a way to reach new heights. 
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CLICK, CLACK. CLICK, CLACK. THE 
clatter of aluminum carabiners 
clipping and unclipping fills the 
air on this late summer afternoon. 
Pendulous clouds drape the upper 
slopes of Spruce Knob, the highest 
peak in West Virginia, and threaten 
rain. At the moment, though, only 
a fine mist penetrates a canopy of 
oak and locust at the base of Nelson 
Rocks, where guide Josh Armstrong 
and I watch nine climbers, led by 
guide Jason Cain, scale a 100-foot- 
high quartzite cliff on ladder-like 
rungs anchored in the rock. Each 
climber wears a harness with a pair 
of carabiners on lanyards clipped 
to a steel safety cable that runs 
alongside the rungs. At 6- foot inter- 
vals, when a climber reaches one of 
the eyebolts that anchor the cable 
to the cliff, he or she detaches one 
carabiner from the cable, clips it 
back on the cable above the bolt, 
and then does likewise with the 
trailing carabiner. Click. Clack. 

"You're up," Armstrong says. He 
isn't a rock-climbing guide in the 
traditional sense. No rope runs 
reassuringly through his expert 
hands to my climbing harness. He 
can't catch me if I fall — and falls are 
heavily discouraged. Slipping off 
the metal rungs might cause more 
injury than a fall while roped and on 
belay in conventional rock climbing. 
"We don't have a dynamic rope to 
catch us, or someone on the ground 
to absorb the shock of our fall," Cain 
said before the climb. "We are fall- 
ing on stainless-steel cable. Doesn't 
stretch much. These lanyards? Not 
going to stretch much. We can gen- 
erate a lot of force with a fall. It's 
going to hurt. So no falls." 

No falls. Okay. A familiar nervous 
anticipation overtakes me. I have a 
fair amount of experience on rock, 
though it's been a while since I've 
ascended anything higher than a 



The team of climbers that built the Nelson Rocks via ferrata used Epcon A7 (left), an anchoring 
adhesive, to secure the 18-inch eyebolts (right, center} that hold up the route's 220-foot-long 
suspension bridge. Drilling the hole for each eyebolt destroyed three carbide-tipped masonry bits. 





Every 6 feet, climbers must 
unclip their carabiners (left) 
to move past the bolts 
securing the safety cable to 
the rock. Repositioning the 
'biners one at a time ensures 
a constant connection to 
the cable. Via ferrata builder 
Doug Downs (above) holds 
an extra-wide rung. All rungs 
have a welded rivulet on the 
top side for added grip. 
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30-foot climbing wall. But with all 
this metal support, I'm confident 
enough to clip both carabiners to 
the steel safety cable, grab a rung, 
and start to climb. I won't unclip 
for 5 hours. 




one of the most unusual geologic 
formations in the East to explo- 
ration. Parallel fins of exposed 
Tuscarora quartzite rise high above 
the North Fork Valley like the bony 
plates on the back of a stegosaurus. 
Just 220 feet separate those fins, 
and in an inspired feat of amateur 
engineering, the via ferrata's build- 
ers link them with the route's most 
spectacular feature — a suspension 
bridge spanning the distance. 



FIXED ANCHORING SYSTEM 
like the one at Nelson Rocks is 
known as a via ferrata — Italian 
for "iron road." It stays put while 
the climbers move on: no ropes to 
lug, no specialized gear to buy, no 
esoteric techniques to learn. These 
networks of ladders, cables, and 
bridges were developed in the 
Dolomites during World War I, 
when they were used to move 
supplies and infantry through 
otherwise impassable terrain. After 
the war, mountaineers took over 
the routes, and today, hundreds of 
via ferratas enable even raw begin- 
ners to access dramatic ridges and 
peaks in the Alps and Pyrenees. 

On this side of the Atlantic, 
however, via ferratas are practi- 
cally unknown. The route at Nelson 
Rocks is one of only a handful in 
the U.S. and Canada, although 
Whistler Blackcomb in British 
Columbia and other ski areas have 
discovered that the iron roads can 
complement summertime ziplines 
and waterfall canyoneering (see 
"More Via Ferratas," page 74) . 

At the Nelson Rocks Outdoor 
Center, the 1750 feet of %-inch 
aircraft-grade stainless-steel cable 
(tensile strength: 11,800 pounds), 
the 115 stainless-steel rungs, and 
the 145 iron bolt hangers that went 
into building the via ferrata open 





THE ROUTE BEGINS NEAR THE 
southern end of the west fin. Soon 
trees that towered above me at the 
base appear below as nubs in a 
green shag carpet. Near the top of 
the fin , which has narrowed to less 
than 6 feet, I enter a cleft in the rock, 
take a few steps, and emerge in a 
portal with a spectacular view on the 
other side of the cliff — the east fin, 



MORE VIA FERRATAS: Torrent Falls Climbing Adventure / Campton, Ky. > Walk a 40-foot tightrope on this route. Via Ferrata du Diable/ Mont-Tremblant, Quebec > 



rearing up out of the hardwood for- 
est, and below, the spindly suspen- 
sion bridge that spans the gap. 

The bridge is composed of wire 
handrails, an overhead safety cable, 
and 2 x 4s spaced 16 inches apart. 
Prom the portal I step off a rung, 
scramble along a ledge, and then 
climb onto the bridge. It's like 
walking on a ladder laid flat— if 
that ladder were swaying in the 
wind ISO feet above the ground, 
bucking with each step. 

Not everyone who attempts the 
via ferrata has the nerve to walk 
these planks, so an escape route 
just before the bridge leads to a hik- 
ing trail back to the base. Although 
the bridge is scary fun, the truth 
is that in building it, as with every 
aspect of the route, overkill ruled. 

Stu Hainmett, a lanky 53-year-old 
who speaks in a clipped Tidewater 
cadence typical of southern Mary- 
land, bought Nelson Rocks in 1997, 
j ust th ree years a fte r a 4 0-foo t climb- 
ingfall left him partially paralyzed. 
But he was determined to climb 



again and to own land in the North 
Fork Valley, which he had come to 
love on climbing trips. With the 
help of special braces, he got back 
into the sport. A story in the local 
paper alerted him to the sale of the 
Nelson Rocks property, making the 
other dream possible. 

An initial stab at opening the crag 
to climbers on a fee basis failed to 
cover costs. Then in 2001, Hammett 
read an article about a via ferrata 
that had just opened at Torrent Falls 
in Kentucky. "I knew right away 
that's what I'd build," Hammett 
says. "I got a quote from a French via 
ferrata builder and I said, 'There's 
no way I'm paying that price.' This is 
West Virginia, where we know how 
to do things ourselves." 

Hammett hired seven self- 



VERTICAL CHALLENGE 

THE FIXED ROUTE AT WEST VIRGINIA'S NELSON ROCKS GAINS 
1000 FEET IN HALF A MILE. THANKS TO METAL RUNGS AND STEEL 
CABLE, EVEN BEGINNERS CAN TACKLE THIS CLIMB. 












RUNGS/HANDHOLDS 




LEDGE SCRAM 



1 " Afterclippingonto 
sa fety ca Dies, cli mbe rs 
ascend 250 feet up the 
west fi n . 7Tie start of the 
route incorporates both 
metal rungs and 
scrambles jp ledges. 

2 " When climbers 
step through a cleft in 
the rock known as the 
Scheisse Notch, they 
confront a steep 
drop-off that descends 



300 feet to a creek. 

3// Climbers scramble 
along a ledge, gaining 
80 feet in elevation, 
then cross the 
150-foot-high 
suspension bridge. 

A-ff Now on the east 
fin, climbers ascend 80 
feet to a formation that 
looks like a J, rex head 
with its mouth agape. 



SUSPENSION BRIDGE 

f 

5ff Optional head wall: 
60 feet high and topped 
with a 6-foot-wide 
ledge. 

6// After completing 
the via ferrata, climbers 
hike to the 3120-foot 
summit of Nelson 
Rocks for 360-degree 
views that include 
Sprjce Knob, at 4863 
feet the highest point in 
West Virginia. 



described "dirtbag" climbers from 
up the road at Seneca Rocks to do 
the build, which began in Febru- 
ary 2002. "I wanted something that 
would still be there when the rock 
wore away to dust, but it was all built 
by seat-of-the-pants engineering," 
Hammett says. They planned the via 
ferrata around established climbing 
routes and to take advantage of the 
formation's features. Working from 
the ground up, the builders drilled 
and glued in 115 rungs that can each 
support an estimated 9000 pounds. 

To build the bridge, a team on top 
of the west fin dropped a static line 
and a 6-mm cord, which a second 
team hauled across the gap and 
to the top of the east fin. Once the 
static line was taut, the east fin crew 
pulled the cord across as the west 
fin crew attached carabiners to link 
the line and the cord at 15-foot inter- 
vals, creating a trolley system. When 
the carabiners were attached, the 
west fin crew hauled the trolley back 
and clipped in a % -inch galvanized 
steel cable, which the crew on the 
east fin pulled across the gap. "The 
cables were so heavy, they would've 
sagged," says Doug Downs, who 
helped build the route. "We didn't 
have the tools or the manpower to 
pull a big sag out of the cable." Once 
that cable was secure, the process 
was repeated until all the cables 
were in place. The carabiners were 
undipped, and the crew rode across 
on pulleys to complete the bridge. 

The bridge load is carried by 
eyebolts anchored with acrylic 
adhesive in holes 18 inches deep. 
It took two climbers on rappel to 
bore the holes — one to wield a ham- 
mer drill and the other to press 
against the driller's back, gaining 
leverage by stuffing climbing cams 
into cracks and pulling hard on the 
attached ropes. There are 10 anchor 
holes; each required 90 minutes to 
drill. "It was a three-dimensional 
puzzle to put the anchors in the 
right place so that when the cables 
were tensioned, they were in the 
proper relationship," Hammett 
says. "We'd be up late drinking beer 
and trying to solve the next day's 
problems. There were arguments, 
some sore feelings, but it was one of 
the most exciting times of my life. " 










MAINSTREAM CLIMBERS AND 
managers of public land agencies 
are uneasy about marring rock with 
anything man-made. When sport 
climbing, which uses permanent 
anchor bolts, came to the U.S. from 
Europe in the late 1980s, it sparked 
controversy among traditional 
climbers. The conflict eventually 
faded. Still, says Brady Robinson 
of the climber advocacy group 
Access Fund, gluing rungs and bolt- 
ing cable into rock with the intent 
of making money is "shocking to 
plenty of climbers. But via ferratas 
are not inherently bad. You just 
don't want one in pristine wilder- 
ness oruntracked forest." 



By locating the outdoor center 
on private land, Hammett escaped 
opposition. But the via ferrata still 
raises questions, even with Downs. 
"I've always battled with whether 
the via fit in my ethical boundary," 
he says. "Are we allowing people 
who shouldn't be up there to be up 
there, or are we furthering conser- 
vation by bringing people some- 
where they wouldn't be able to 



go, so they can see it and support 
its protection?" 

Whether I could have scaled 
the crest of the east fin without 
the metal rungs is question- 
able. The headwall guarding it 
is intimidating: 60 feet high and 
overhanging. Climbers are forced 
to lean back slightly, which tires 
the arms. As I climb, I pause to 
watch as the cloud deck that 
shadowed us all day breaks apart, 
and sunlight turns dull-colored 
rock to gold. 

I had intended to stand, arms 
outstretched, when I reached the 
apex. But the perspective here is 
dizzying. The block appears to be 
suspended in midair, and though 
I'm still safely clipped to the via 
ferrata, I have an overpowering 
sensation of being airborne — and a 
case of vertigo. The best I can man- 
age is a surfer's crouch. So I move 
my carabiners past the bolts one at 
a time and head for solid ground. 
Click, clack. Click, clack. PM 




I Daring a practice run before the XDl Championship Series in Indianapolis, pro rider Aaron Cotton paiis a 270 stoppie, 
' which invo&ves spinning the bike 180 degrees on the front tire and then completing the last 90 degrees in the air. 
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BY CHRISTOPHER MAAG 



THOSE OUTLAWS WHO USED TO POP WHEELIES ON THE HIGHWAY? 

THEY DITCHED THEIR DAREDEVIL PAST AND MADE STUNT BIKE 

RIDING A LEGITIMATE SPORT. ALONG THE WAY, THEY ALSO 

MADE AN AMAZING DISCOVERY: MOTORCYCLES CAN FLY. 



mar 



WHILE RIDING A WHEEUE AT 30 MPH, Aaron Colton guns the gas. His motorcycle 
leaps off its back tire and into the air, a 400-pound blur of black metal and orange 
plastic. Both tires slam to the ground, and with the bike still moving forward, Colton 
taps the front brake, snapping the bike's rear tire in the airwhile he keeps the bike 
balanced and rolling fast on the front tire — too fast. He's almost out of pavement. 
Colton quickly drops the back end and clamps down hard on both brakes. The bike 
-"-> sideways, slidingtoa stop right before crashing into abarrier. 
And that, my friends, is a wheelie-bunny-hop-into-stoppie, one of the mostdanger- 
s trick combinations in sportbike stunt riding. Only a handful of riders in the world 
land it. "I ran a little too fast and hard," Colton says afterward, sweat streaming 
n his cheeks, "Even to me, what we're doing out here is pretty mind-blowing." 
Colton is competingin-the JQDL Championship Series, a two-day event on a closed- 
off street in downtown Indianapolis. Indy is the last of five XDL competitions held 




XDL veteran 
Chris "Teach" 
McNeil, a Latin 
teacher at a 
middle school in Maine, 
practices a stoppie 
(foreground) while fellow 
shinier Aaron Cotton 
sits on his gas tank and 
does a Special K wheelie. 
The stoppie, itself a 
dangerous stunt, is the 
launching point for a 
host of new aerial tricks. 
Coasting on their front 
wheel, riders squeeze 
the front brake, which 
compresses the fork, 
effectively fuming it into 
a loaded spring. With 
enough speed and force, 
bikes can leap up to 
2 feet in the air. 



each season. Hundreds of fans have 
paid S20 to S35 to bake in the sum- 
mer heat and watch a dozen of the 
world's best stunt riders. They've 
come to witness such tricks as the 
highchair wheelie, in which com- 
petitors leap onto the motorcycle's 
front fairing or handlebars while 
simultaneously twisting the throttle 
to pop the front wheel into the air, 
and the switchback elevator, where 
riders jump from a seated position 
to stand on the tank — while spin- 
ning 1 80 degrees to face backward. 
Colton, of Shakopee, Minn., is considered one of the 
burgeoning sport's stars. At 20, he has already won an XDL 
Championship Series and has his own action-figure doll and 
branded line of motorcycle merchandise. "X Games is 
mainstream, and stunt riding can become that," he says. 

Sportbikes became popular in the 1 990s as cheap, danger- 
ous thrill machines. For a few thousand dollars, anyone could 
go 1 SO mph, beating T.amborghinis and Ferraris. Riders started 
doing dangerous tricks, such as pop- 
ping wheelies on crowded freeways. 
Stunt crews sold videos of their crazi- 
est exploits, which popularized the 
sport, earned riders lots of money, 
and cemented the image of stunters 
as outlaws. "I used to run from cops 
all the time," Bill Dixon, currently the 
sport's most dominant rider, says. 

Then YouTube killed video sales. 
At the same time, law enforcement 
started charging riders with felonies 
for their reckless behavior, which 
sometimes resulted in disaster. 

Pro stunter Chris "Teach" McNeil, 
whose Boston-based motorcycle club 
was named Driving to Endanger after 
the type of traffic citation members 
received, remembers those daredevil 
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Aaron Cotton 
executes a 
stand-up 
wheelie while 
keeping his bike perfectly 
balanced. Top riders 
push wheelies to the 
limit by doing them in 
circles with no hands or 
bringing the bike past 
its balance point to 
scrap ethe tail along the 
ground. Cotton often wins 
the XBL's wheelie race 
competition, in which 
riders pop wheelies, 
speed down tfie Mack 
at 45 to 60 mph, do a 
U-turn, and race back- 
all without the front tire 
touching the ground. 



Bill Dixon, 30, 
is six-plus feet 
and weighs 
1 95 pounds, 
making him a 
giant in a sport 
dominated by 
smaller, nimbler 
men. Dixon 
prefers high- 
speed aerial 
stunts to low- 
speed acrobatic 
tricks, though 
he excels at 
bath. 




days. "We didn't have any safety 
gear, we didn't know anything," he 
says. "There were catastrophic fail- 
ures and deaths and injuries." 

Many riders responded by aban- 
doning the streets for parking lots 
and small competitions, focusing 
less on all-out speed than on bike 
control and technique. The XDL 
Championship Series, created for 
drifter cars, held its first motorcycle 
championship in 2007. XDL 
became the sport's premier league, 
with five competitions per season 
and a Nascar-style point system. 

With increased competition 
came bigger tricks and a flurry of 
bike modifications. Riders guard 
their engines with metal cages and 
bore out cylinders for extra power. 
Stunters sculpt their gas tanks into 
seats so they can fling their legs over 
the front fairings, which are rein- 
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forced to support the weight. They carve rear seats into foot- 
holds and attach extra pegs to the tai 1, allowing them to climb 
their bikes 1 ike kids on jungle gyms. 

Tournaments and cooler tricks have attracted spectators, 
which has lured coqxirate advertisers, including Red Bull and 
Monster Energy. Most sportbike manufacturers — Yamaha, 
Kawasaki, BMW, Aprilia — sponsor an XDL rider. Kevin Foley 
is a spokesman for Yamaha, which sponsors Dixon. "We're 
kind of a conservative company," he says. "It took us a while to 
get involved. But we support XDL. We support getting these 
guys off the street." 

Tim Buche, president of the Motorcycle Industry Council, 
agrees. "There was that awkward stage when people were 
doinga disservice to themselves and motorcycling generally," 
he says. "But to XDL's credit — and tracks that host closed- 
course competitions with all the proper safety gear — they put 
on display the amazing skills of the riders and capabilities of 
a motorcycle. It's a great show." 

Meanwhile, the stunters' arsenal of tricks continues to 
expand. In the past year and a half, riders have discovered that 
motorcycles can fly. By testing the limits of their bikes at high 
speeds, they learned how to pull jumps up to 2 feet in the air 
without using a ramp. Now riders are coming up with new 
tricks so fast there's no time to name them all. "Do we call them 
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aerials? Bunny hops?" Colton says. 
"We literally don't have the termi- 
nology for it." 

Still, mainstream acceptance and 
money remain elusive. The winner 
of each XDL main event earns S3000. 
Season winners get no checks, only 
bragging rights. Riders such as 
Colton and Dixon, who clinched his 
record third-straight XDL Champi- 
onship Series at Lndy, make enough 
money through sponsorships and 
exhibitions to stunt full time; others 
have to keep day jobs. 

Either way, there's no real 
off-season for the stunters. When- 
ever they can find the time, they 
keep pushing themselves and their 
bikes, striving to make the impos- 
sible possible. They are driven to 
stunt and live to compete. "As long 
as there's two wheels and a motor, 
I want to be on it," Dixon says, "And 
I wan t to be wi n n i n g. " PM 
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PHOTOGRAPH BY CHRIS BUCK 



Agardenerand a gentleman, David Cira,a paramedic with the New York City Fire 
Department, doesn't normally wear a tUK when he cuts grass, but he does know how to 
give lawns the white-glove treatment. He shares his tips with us, beginning on the right 
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HEN ASKED TO DEFINE A PERFECT LAWN, Peter J. Landschoot, 
the director of the Center for Turfgrass Science at Perm State, 
sounds like a philosophy professor. "There is no perfect lawn," 
Landschoot says. "It depends on the user's expectations, 
the lawn's environment, and the owner's sense of aesthetics 
and lifestyle. It's personal," 

Nonetheless, there remains a committed breed of home- 
owner eager to give perfection a try. Take David Cira, a 32- 
year-old paramedic with the New York City Fire Department. 
He grew up in a condo in Queens but spent countless happy 
weekends at his grandfather's home nearby, where the lawn 
was always just so. "Nothing thrilled me more than mowing 
the lawn and helping in the garden," Cira says, "I was good at 
it from an early age, and it was a passion I never got away from." 

Today, Cira maintains his parents' pristine lawn in Mineola, 
N.Y. He has taught summer adult education classes on turf care, 
and he has consulted for a landscape designer. To his friends 
and neighbors, he's an oracle of lawn wisdom, "With a beautiful 
lawn, you get more out than you could ever put in," he says. 

On the other hand, perhaps you've loved your grass but it 
hasn't lovedyou back. We understand. We've been there. Lawn 
enthusiasts like Cira and Landschoot know it's ayear-round 
relationship, not just a summer fling. That's why we worked 
with them to develop a four-season guide to the perfect lawn. 




Spring 



H TEST THE SOIL 

For a healthy lawn, you've got 
to work your way up from the 
bottom. So start each spring 
with a soil test. Grass grows best 
in soil with a neutral pH (about 
6.5 on the pH scale) and a 
region-appropriate amount of 
phosphorus, nitrogen, and 
potassium salts, aka potash. "If 
your soil isn't the greatest from 
the get-go, you're going to have 
problems all year," Cira says. 
You're also going to waste 
money on fertilizerand other soil 
amendments that won't work 
properly because the soil is too 
acidic or too alkaline. "I know a 
lot of people who put down lime 
annually because they feel they 
should," Landschoot says, 
"If your soil has a good pH 
and adequate phosphorus and 
potassium, all you need to do 
is put down nitrogen fertilizer 
every once in a while, which 
is easy to do and relatively 
inexpensive," Home soil tests 



AAAA/VWWWWWWvVWvW 



cost around $10, but some 
nurseries do the test for free. 

WAKE UP YOUR LAWN 

There is no better way to jump- 
start your lawn than with a proper 
mowing and edging. That's a 
given. In the age-old debate about 
whether it's better to mow before 
trimming or trim before mowing, 
Cira puts himself firmly in the 
latter camp: "This way you mow 
your trimmings. It looks neater." 
A very dense lawn could 



require a spring dethatching, 
"This will allowthe soil to breathe 
and permit nitrogen exchange 
with the atmosphere to get the 
lawn started off in a really good 
place," Cira says. He recommends 
buying or renting a power 
dethatcher (power rake) instead 
of breaking your back with a 
manual rake. 
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LESS IS MORE 

Cira starts his lawn-care year 
in April, when soil temperature 
supports growth but before 
weeds can get a foothold (it may 
be February in the southern U.S.). 
He begins work on a six-week 
lawn-chemical schedule, starting 
with a typical step 1 product 
(fertilizer with a p re-emergent 



herbicide). Next, instead of the 
normal step 2 (fertilizer with a 
weed preventer, orweed-and- 
feed), he uses a straight fertilizer 
with high nitrogen content 
and spot-sprays a separate, 
selective weed control as 
necessary. "Weed preventers 
don't prevent weeds— they kill 
preexisting weeds— and anytime 
you add chemicals to the lawn, 
you stress it," Cira says. "Treat 
weeds individually. The results 
are much better, and it's much 
less expensive." 

Don't forget to clean up. 
Sweep or blow excess fertilizer 
off walks and driveways and 
onto the grass; otherwise the 
chemicals will wash into public 
waterways. 
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One of Cira s most effective tools to help him keep a lawn looking 
consistently p ristine is a journal. Starting in the spring, he makes 
notations about weather and rainfa II and takes digital images. He also 
chronicles the products he uses, and battles fought and won— or lost. 
You can forget a lot just a month later, and you're certainly likely to forget 
from one year to the next. For example, if you had a lawn problem and 
bought a product that didn't work, but two years later the same thing 
happens, you don't want to waste money on that product again, A journal 
may seem obsessive, but lawns respond best to obsessive behavior. 
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BEYOND THE MOWER 

ROUND OUT YOUR LAWN-CARE ARSENAL 
TO SOLVE TOUGH TURF PROBLEMS. 




Difficult Terrain 

If you've got a large lawn or ore 
that's bumpy, invest in a better 
spreader. It's tiring to push 
a junky spreader with small, 
solid- plastic tires; a narrow 
handle; and a balky feed 
mechanism. It can waste 
expensive lawn-care products. 
Buy a spreader with a large 
handle, pneumatic tires, and, 
if needed, an edge guard to keep 
seed, fertilizer, and herbicide 
where it belongs— on the grass. 
We show a 7-gallon model by 
Agri-Fab. It can spread a 
10-foot-wide swath in one pass. 



Lawn Junk 

It's no fun dealing with sticks, 
nuts, vines, and especially litter 
in the course of your lawn care. 
Consider a no-clog rake like the 
Ames True Temper model above. 
It's got rugged, interconnected 
tines and a sturdy handle. 

Rocky Soil 

A tool suited to digging or 
weeding in rocky soil is one 
drop-forged from a bar of 
steel, like the Sneeboer 
forked weeder above. It's 
beautifully made and covered 
by a lifetime guarantee. 
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I As temperatures increase, so does lawn 
stress Under normal conditions, a lawn needs about an inch 
of water a week. But when conditions are hot and dry or, worse, 
hot and windy, you need to add water to replace what has 
evaporated. Depending on rainfall, you may need to go from 
watering intervals of every five or six days to every four or five days. 
Buy yourself a water gauge. It's especially important forhomeown- 
ers served by municipal water systems, not wells, "A lot of towns 
have lower water pressure in the summer because of pools and 
carwashes," Cira says. "Just 5 psi less can equal V2 inch less water 
per session, so increase its time to compensate." 

Water has to have a chance to soak in so it reaches the roots. 
Each watering session should provide 1 inch of water. Avoid brief 
watering sessions, which contribute to shallow rooting. For the 
gearhead there are all manner of toys to eliminate guesswork, 
such as temperature-sensing weather stations that connect 
wirelessly to your computer. Yet Cira is partial to simple devices, 
such as a cup-style rain collector. 'The techie stuff can be helpful, 
but I still like the old-school stuff the best," he says. 
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I Top lawn scientists agree 
that when the temperature rises, so should your grass. 
Landschoot says a freshly mowed height of 2 to 2>i inches is a 
reasonable goal. The old "Ys rule" is still valid: You shouldn't cut 
more than one-third of the leaf tissue in one mowing. "Every 
time you mow too low, you're opening up the canopy. This 
increases weed infestation, since weeds need light to grow," 
he says. Think of the entire 



plant system. Tall grass has 
more plant tissue to hold 
water, produce chlorophyll, 
and shade the ground below, 
keeping it cool and reducing 
root stress. This also reduces 
waterlosttoevaporation,so A 
more is available forthegrass.^S 

Cira uses the holidays as 
a guide to adjust his mower 
height— up a notch on Memorial 
Day and again on July 4, down 
a notch on Labor Day, and back 
to his starting point by the time 
Columbus Day rolls around. 



HBHEHUBEMany 
homeowners buy a fertilizer 
with a broad-spectrum 
insecticide, but Cira isn't a fan. 
Nationally distributed products 
are formulated to kill a wide 
range of common pests, not 
always those specific to a 
region. Cira uses a simple 
organic, low-nitrogen fertilizer 
and a separate, granular pest 
control that targets certain 
bugs. This keeps his lawn 
healthy while using the 
least amount of chemicals 
necessary. 
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Don'!- assume a brown 
spot is caused by a lack 
of water or the neighbor's 
gushing Great Dane. 
A fungus may be to blame, 
and this can be difficult 
or even impossible to 
treat without professional 
advice. First, take some 
high -re solution pictures 
of the blighted areas and 
sha re them with your 
nursery or a university 
cooperative extension 
office. Whatever you do, 
don't just walti into a 
nursery carrying a hunk 
of diseased lawn. Fungal 
spores that break loose 
from it can spread. If the 
nursery says a sample is 
okay, it will also tell you 
how to contain it. 
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1 SNATCH THE THATCH 

Thatch, a mat of yellowish dead 
grass that can block air and 
moisture, needs to be removed. 
If you slacked on the dethatching 
in spring, now is the time, but 
don't go at it too aggressively. 
If you set the tines too deep on 
a power rake, you can destroy the 
lawn. "You're better off making 
three or four shallow passes, 
in which you increase the depth 
of the tines, than going too deep 
in one pass," Cira says. Likewise, 
use small flags to mark sprinkler 
heads to avoid collateral damage. 
Don't rent a dirty dethatcher. 
It's always a bad sign when rental 
equipment is beat up and dirty, 
but more so if it's lawn gear. 
Dirt and debris from a previous 
customer can spread disease 
and weed seed from the rental 
machine to your lawn. Choose 
your rental center carefully. 
Look for clean, well-maintained 
equipment. 



H GO TO SEED 

True lawn lovers know that early 
fall is the season to reboot. If you 
need to reseed, Cira advises using 
proprietary turfgrass seed, 
available at nurseries, on the Web, 
and from landscape-supply houses. 
Turfgrass breeders constantly 
improvetheirseed,and many 
produce specific regional types. 
While this seed is more expensive 
than what's sold at home centers, 
it's also more vigorous. Cira quotes 
the old adage that a cheap tool is 
an expensive tool. "You might 
pay a few dollars more for a 
proprietary seed, but the results 
are tremendous, and you don't 
have to keep constantly 
reseeding," he says. 

To seed a bare area, Cira tills 
the soil, applies the seed, and 
then covers it with a thin layer 
of lightweight, compost-soil/ 
peat-moss blend. Then he keeps 
it moist. Once the seeds get dry, 
they're dry for good. 



H TURNOVER A LEAF 

Remove leaves— they block 
sunlight just when grass needs 
as much light as possible for 
photosynthesis and root growth 
Grass should go from vigorous 
growth into winter, notenterit 
weak and underfed. 

Even when the lawn is 
dormant, it needs to eat. You've 
run the race all summer, now don't 
fall at the last hurdle. Put the lawn 
to bed with winterizer (or stage 4 
fertilizer) sold at any big-box store. 
"The potash in it promotes root 
stability, cold-weather hardiness, 
and disease resistance, so you 
get great results come spring," 
Cira says. "The lawn greens up 
much quicker."' 





PICK UP SUCKS 

Autumn would be easier if 
leaves were all that fell, but 
it's also the season of 
seedpods, branches, 
nutshells, husks, and rotten, 
unp i eked fru it that has fal le n 
outofthetrees.Carefultree 
pruning can reduce the 
problem but not eliminate it 
You're going to need 
something more powerful 
than your handheld leaf 
blower to deal with this 
bulky, prickly mess. 
Backpack and walk-behind 
leaf blowers are far better 
than handheld blowers for 
moving difficult debris off 
the lawn or at least into piles 
that can be gathered. If you 
can afford it, consider a 
pro-quality lawn vacuum 
(typically $900 to $1500). 



Winter 



SMEWM CLAIM 

Don't let nine months of 
obsessively hard work get 
wrecked once the snow falls. 
Stake the perimeter of your 
driveway and walks to reduce 
gouging by snow throwers 
and plows. Reduce the use 
of de-icing chemicals to the 
minimum amount required to 
do the job. Excess de-icer can 
burn grass. 



liliiJiilitaliMffiCI You finally have a little breather. Take some 
fin a I n otes a nd sta rt po rin g o ver y o u r j ou rna I . I t's a s impo rtant to 
study what went wrong as what went right. Visit sources online. 
"Look for information based on research, and try to stay with 
local sources," Land sen oot says. "Grasses are managed differ- 
ently in different parts of the country. I'm obviously a biased 
source, but university websites are a good place to start." 
Universities with turf-care and horticulture programs and 
cooperative extension services often post weed-identification 
pictures online. If you know your enemy, what prompts its growth, 
and what it's vulnerable to, the battle is halfway won. 

I Now is the time to clean and repair 
equipment. Remove grass clippings and dirt that hold moisture, 
which can cause rust. Cira even disinfects under the mower deck 
using a dilute 10;1 water-bleach solution followed by a rinse. 

Next, remove the spark plugand air filter on four-cycle and 
two-stroke machines. Drain and replace the engine oil on four-cycle 
equipment, and sharpen or replace the mower blade. Clean the 
string-trimmer head and wind fresh line on it. Finally, install a new, 
properly gapped spark plug in your mower, trimmer, and blower. 

Generously lubricate cable linkages and pivot points with 
spray oil. Pump grease into fittings, and replace drivebelts if 
they've reached the number of hours of service life recommended 
by the manufacturer. When in doubt, just replace them. 
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first rule of winter storage is to 
do what the manufacturer of 
your equipment recommends. 
Owner's manual instructions 
trump anything we or anybody 
else has to say. If the manufac- 
turer tells you to run your 
equipment dry and store it 
overthewinterthatway, 
so be it. If, on the other hand, 
it advises putting it to bed with 
a full fuel tank, that's what you 
need to do. 

The most important thing 
to know is that today's ethanol 
gasoline decomposes quickly in 
storage. It can damage or even 
ruin equipment, especially 
when the equipment sits 
around over the winter. Add 
fuel stabilizer to both four-cycle 
and two-stroke fuel mix. 
This prevents the chemical- 
decomposition process. PM 
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Digitizing 
Home Movies 

DON'T LEAVE YOUR MOST IMPORTANT VIDEO 

MEMORIES STRANDED IN A BOX IN THE BASEMENT. 

BY JOHN HERRMAN 

9 As video content gets old, it gains sentimental value. As film and 
video media get old, they Fall apart. This is the paradox at the center of 

our movie collections: It's the priceless images— the first steps, the 
trips down the aisle— that have greatest risk of loss. 

Reel-to-reel 8-mm tape has a typical shelf life of about 20 years, 
at which point the threat of magnetic instability, tape deformation, 
and general chemical breakdown becomes unavoidable. Likewise, 
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DIGITIZING VIDEO 



VHS cartridges begin to deteriorate 
after only a decade. Recordable CDs 
and DVDs, despite their apparent dura- 
bility, can fall prey to oxidation after just 
a few years— data is stored on a deli- 
cate metal film at the top of the disc, 
not in the plastic. 

Hard drives and solid-state storage 
won't last forever either, but at least 
they give you control. With your movie 
collection stored on a computer, it 
joins a maintainable mass of data, part 
of your ongoing computing experience. 
Once in the digital realm, movies can 
be copied and recopied. They can be 
uploaded to the cloud. Most impor- 
tantly, they can be backed up. 

From the Attic 
to the Hard Drive 

Before you get started digitizing, 

you'll need to assess the scale of your 
project. Digitizing tape or film is a real- 
time process; it takes as long to convert 
it as it does to watch it. Digitally 
archiving more than a dozen hour-long 
videotapes or more than a few reels of 
8-mm film is a big undertaking, so if 
you're facing boxes and boxes full of 
dusty film, you might need to get pro- 
fessional help. 

Services such as DigMyPics and 
Digital Memories will digitize a variety 
of film and videotape formats, including 
8-mm, for a rate of about $20 per 
transfer. This can quickly get expensive, 
but you're paying for more than just 
speed and ease— these companies are 
well-equipped to deal with delicate, 
volatile old media. They also have well- 
maintained playback and recording 
equipment designed to tolerate imper- 
fection and deal gracefully with failure. 
DigMyPics, for example, scans each 
reel frame by frame, projecting light 
through the film and onto a specially 
designed image sensor, ensuring con- 
sistent transfer quality. So if your home 
videos are both old and priceless and 
you haven't viewed them in years, you 
should err on the side of caution; not 
only are your reels and cassettes weak- 
ened by age, but your vintage playback 
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You don't spend hours converting old videos just to leave them languishing on a 
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|^ j Plays H.264, MPEG-4, DivX. Special talents Compatible 
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Plays H.264, MPEG-4, Motion JPEG. Special talents 
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Plays H.264, MPEG-4, Windows Media Special talents 
Connects to any Windows PC with Windows Media Center. 










__ 


Plays H.264, MPEG-4. Special talents Streams video 
from PCs running a free app called TVersity, even over 36. 




SMART- 
PHONE 


f 







hardware probably isn't at its best either. 

That's not to say you can't digitize tape and film yourself. If you know your home 
movies to be in decent shape and your playback hardware is in working order, digitiz- 
ing personal video is a uniquely gratifying personal project. Think of it less as a chore 
than as a chance to revisit your life's greatest stories. 

Digitizing Film 

Low-tecfi storage media call for a low-tech conversion technique. As a conse- 
quence of their design, reel-to-reel projectors' only output is the projection itself— 
there are no ports to plug anything into, just the projected image. The process of digi- 
tizing old film, then, is really an act of rerecording. 

Set up your projector in a dark room, and make sure your projection surface is 
smooth, white, and no more than a couple feet wide— a closer projection will ensure 
sufficient brightness and full-color reproduction. Of you don't have a projector, there's 
a steady supply of sub-$100 variable-speed models on eBay.) Set up a digital video 
camera— an HD flip-style cam or even a high-quality smartphone camera will do— and 
position it on a stable surface close to the side of the projector. Begin recording some 
sample footage. 

It's likely that you'll notice some flickering in the image; this can be remedied by 
adjusting the speed of the projector. The perspective of the film will be slightly skewed, 
of course, but the effect can be minimized by cropping the frame slightly. If you are 
recording directly from a projector's speaker rather than via its line output, check that 
your camera's mic isn't picking up too much mechanical noise. 

The resulting footage should be clean and vivid but not necessarily without 
quirks. Nearly all video cameras, especially cheaper ones, meter light automatically 
and continuously, so the image may suffer from brief moments of overexposure. 
If you can manually adjust your camera's exposure, setting it to a fixed exposure 
is ideal. 

As with reel-to-reel film, the digitization process for VHS and most tape-based 
media calls for both old and new equipment. For this intergenerational marriage, you'll 
need an analog-to-digital converter (ADQ. Among the most affordable and reliable 
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ADCs is the Elgato Video Capture dongle, a squid-like USB accessory, which can be 
found online for under $100. It lets you connect older playback equipment— VCRs, 
camcorders— to your computer. 

After you connect the Video Capture cable to your computer and video source, 
you'll find the recording process is highly guided. Elgato's software will prompt you 
to adjust the recording parameters to your liking (the H.254 video format in standard 
definition is generally fine) and then ask you to hit Play on the video source. 
When the recording is finished, you'll have the option to export files to iTunes 
or Windows Media Player. Instead, simply save them to a folder. You'll still be able 
to play the files in your media player of choice, but this way they won't get 
hidden deep in your computer's file system where they might get lost or 
be forgotten. 

Archiving, or "ripping," DVD video is a three-click process. A free application called 
HandBrake, available for both PC and Mac, will automatically recognize a DVD video 
when the disc is inserted into the computer. Before clicking Start, select the Normal 
quality setting under the Regular tab on the right side of the app. The rip and conver- 
sion should take between 5 and 30 minutes and will produce an archival-quality 
H. 264 video file. To estimate your storage requirements, assumeyou need about 
75 megabytes for every 10 minutes of SD footage, and 125 megabytes for every 
10 minutes of HD footage. The cost of storage has fallen below $0.10 per gigabyte, 
down from about a dollar in 2005. One-terabyte external hard drives can be pur- 
chased from Amazon for well under $100. 

HandBrake is also useful for converting digital video recordings in less common 
formats— like Sony's and Panasonic's AVCHD— to an H.264-based .avi file, a format 
that will likely be far better supported into the distant future. (H.264 also plays well 
with current gadgets from smart TVs to smartphones.) Make sure to change 
HandBrake's conversion settings to HDfor newer digital video, otherwise you'll lose 
video quality. 

Saving for the Future 

By the time you've finished digitizing your videos you'll have amassed a folder 
full of files. Capturing the video is the hardest step of the archiving process, yes— 
but it's not the last. 

Long-term video storage in the digital age is fundamentally new. The University 
of Southern California Shoah Foundation Institute, which maintains a collection of 
more than 51,000 historically invaluable video testimonies by Holocaust survivors, 
recently converted its library from tape to digital video; 234,000 tapes were fed 
through dedicated digitization stations, converted to digital video, and sent to be 
stored in a facility that looks more like a Google data center than a library. Though 
USC's project was far bigger than any of ours, its procedures are instructive: The 
university didn'tjust digitize its video, it backed it up. 

Backing up video doesn't necessarily mean buying a stack of new hard drives or 
a dedicated backup system such as Apple Time Capsule, It's really just a matter of 
duplication: You haven't really archived your video until you've made two indepen- 
dent copies of it. For newly converted videos, that can mean a number of things. You 
can simply store your video files on both your computer's hard drive and an external 
USB hard drive. Or you can upload your video files to YouTube or Vimeo, where they 
can be designated as Private. 

Should one hard drive fail, you can immediately copy your videos to another. If, 
say, Google decided to shut down YouTube— remember, we're thinking long-term 
here— you can redownload yourvideos from the site, upload them to another, or save 
them locally. This ongoing process guarantees more than peace of mind— it means 
that for the rest of your life, your video will be as easy to watch as it is safe. pm 



LAB TEST 



HOW FAST IS THUNDERBOLT? 



® Apple introduced the Thunder- 
bolt port in 2011, but only now 
are we seeing a large-scale rollout of 
Thunderbolt peripherals. Apple says 
the standard is up to 20 times faster 
than USB 2.0. But that's a theoretical 
number. How fast is it in the real world? 



Seagate Goflex 
Thunderbolt adapter ($1 00) 




GoFIex Pro 7200-ipm 
500 GB drive ($160)1 



We transferred a 2.7 GB movie 
file from an SSD-equipped MacBook Air 
to the drive over USB 2.0 and Thunder- 
bolt. Then we transferred the same file 
using a PC with an internal SSD and a 
USB 3.0 connection. 

RESULTS: Thunderbolt is fast, but 
nowhere near as fast as Apple claims. 
Our test file took 84 seconds to transfer 
from our MacBook Air to our Go Rex 
drive over USB 2.0. That same file took 
33 seconds over Thunderbolt. Despite 
USB 3.0's lower speed rating (purport- 
edly 5 gigabits per second), the file 
transferred in 35.2 seconds— close to 
parity with Thunderbolt. 



Until the cost of the equip- 
ment comes down— the $50 cable is 
not included— Thunderbolt is absolutely 
not worth the price unless you're 
routinely transferring truly huge files. 

- GLENN DERENE 
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Digital Clinic 

by John Herrman 



Battery 
Death 

I'd like to give my old 
phone to a friend, but 
when I pulled it out of 
storage, the battery 
was completely 
dead. It was fine 
when I put it away. 
What happened? 



A Lithium-ion batteries are the 
problem child of modern electron- 
ics. They leave your laptop juieeless after 
just a few hours. They send you hunting 
for power outlets at the least opportune 
times. They're the reason "sorry, my 
phone's about to die" has become as 
common a sign-off as "goodbye* in 
modern cellphone conversations. 

Less obvious than low capacity is 
the problem of longevity. Lithium-ion 
and even newer lithium-polymer batter- 
ies have a nasty habit of losing capacity 
over time or, worse, dying altogether. 

Any battery issue is by definition a 
chemistry problem. In a healthy battery, 
ions flow freely between a cathode and 
an anode. Charging a battery forces 
ions from the cathode to the anode; 
using the battery reverses the flow. 

Over time, this process wears out 
the cathode, which results in reduced 
capacity. A high-end lithium-polymer 
battery can lose about 20 percent of its 
capacity after 1000 charge cycles. 
Another way to think of this is to imag- 
ine that every time you recharge your 
laptop, you shave a few seconds off its 
maximum battery life. Erratic charging 
and heat speed up this degradation. 

And batteries degrade even if you 
don't use them. According to battery- 
testing firm Cadex Electronics, a fully 
charged lithium-ion battery will lose 
about 20 percent of its capacity after a 
year of typical storage. Increase the 
temperature to just above 100 degrees 
Fahrenheit— as in a hot attic, for exam- 
ple—and that n umber is 35 percent. 

On the other hand, an empty battery 
pack can eventually fall into "deep dis- 
charge," at which point the battery's 
protection circuit— intended to prevent 
power from reaching defective battery 
cells— is triggered. This leaves the bat- 
tery unable to charge at all. 

Your best bet for long-term battery 
storage is to run the charge down to 50 
percent, remove the battery from the 
device, and keep it cool. But even ideal 
storage conditions can leave you with a 
dead battery after three or four years. 



ILLUSTRATION BY JOE OLIVER 
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Trash Talk My computer tells 
me that I'm running low on disk space. 
I've deleted files, but the messages 
won't stop. 

By default, "deleting" a file moves it to 
either trie Recycle Bin (Windows) or the 
Trash (Mac OS). In other words, the files 
haven't been deleted — they've been 
sent into limbo, to a special folder 
where they remain fully intact but can't 
be directly accessed. This is a blessing 
when you realize you've accidentally 
deleted an important file. More often, 
though, it'sjusta waste of space. 

Going forward, to free up hard-drive 
space, right-click on the Recycle Bin or 
Trash icon and click Empty. Windows 
users can bypass the Recycle Bin by 
selecting a file, holding down Shift, and 
pressing the Delete key. 

Abandon Ship?c i have a 

hunch my kids are pirating m usic, and 
I want them to stop. They claim it's no 
big deal. Should I worry? 

In 2008, the Recording Industry Asso- 
ciation of America announced that it 
would be drawing down its lawsuits 
against file sharers, instead relying on 
Internet service providers to issue 
warnings. This gave some the impres- 
sion that file sharing has become, if not 
legal, safe. It hasn't. 

Hosting and sharing copyrighted 
materials for free is still illegal, and looser 
enforcement doesn't change the fact 
that file sharers' identities are exposed. 

BitTorrent, a popular file-sharing 
service, exposes users' IP addresses to 
whoever might want to see them, be 
they copyright holders or law enforce- 
ment. Free download sites such as 
MediaFire are themselves vulnerable to 
lawsuits, which could result in the sub- 



Got a technology problem? 

Ask us about it Send your questions 
topmdigitaldinic@hearst.com. 
While we cannot answer 
questions individually, problems 
of general interest will be 
discussed in the column. 



© 



poena of user information— the biggest, Mega up load, was shut down by authorities in 
January. Getting slapped with a hefty lawsuit for downloading files may be statistically 
unlikely, but it's not impossible. 

I suggest an unorthodox remedy: Next time your kids' birthdays come around, get 
them a subscription to one of the many all-you-can-listen music services such as Spo- 
tify or Rdio. They won't pirate music if they don't feel like they need to. pm 
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TECH TACTICS 



THE FLASH-FREE LIFESTYLE 



With the t ise of HTML5 video and native Web apps, Adobe's Flash browser 
plug-in is on its way out, and not a moment too soon. Here's how to switch off- 
but not permanently delete— this buggy, insecure, resource-hungry software. 



FIREFOX 



CHROME 



Download an extension called Flashblock from addons.mozilla.org, 
click on Install, then restart the browser. 



Click on Preferences, Under the Hood, Content Settings, 
Manage Exceptions, and Disable Flash, then restart the browser. 







Click on Tools, Manage Add-ons, and Shockwave Flash, 
then select Remove All Sites. 



Cordless Protection Just 
Got a New Benchmark 




The New and Improved SOLO S3 

• Longer Range? 

• Enhanced Display 

* Sleek Styling 

SOLO S3. Cordless Freedom, Better Performance 1=349, jn 

We took a breakthrough product and made it even better. The battery- 
powered SOLO S3 is the most powerful combination of cordless 
convenience and long range radar/laser detection ever. With increased 
sensitivity on all bands lor long range detection and its elegant new 
design, SOLO S3 provides tne freedom of a cordless detector with 
the performance you expect from ESCORT. It's your perfect traveling 
companion. Take SOLO S3 fora 30 day worry-free lest drive. 

Don't just drive. . . Drive Smarter with the new SOLO S3 from ESCORT 
#800.852.6258 d Escortlnc.com/Solo ESCORT 

Department PMECH 2011 ESCORT Inc. drivesmarter' 
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wall-mounted HEATER 




introducing the all new, stylish, super-efficient envi. 

consumes less, warms more. 



Limited Time 
75% Discount! 

Coupon Code PMVBIS 
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energy saving 

patented breakthrough technology ccmO only 4 cent* per hour* per room! 

ultra -safe 

for your peace of mind leave unattended 24/7 - cool to the touch onty 90deg! 

healthy 

( ink-H & hypojUfrgf nk ■ will mil clttuKMF dun at jlkrgens, or dry out the Jir! 

effective 

world* only 100% Pure St«k Convection heifer- gentle, whole room warmth* 

silent 

u n ique f anless d« Hjn - a uto dimming power light for a perfect n f.ghts sleep! 

simple to install 

instills in minuter no drill required! Hardwired and plug-in models available! 

slim & stylish 

sleek space saving design, reduces floor clutter? Only 19'wid* by 2" thin! 

made in the USA ■ = 

economical, safe, simple. 
www.eheat.com • 1-800-807-0107 



PROMOTION 



SUBSCRIBE AND SAVE! 



PopMech on iPad 



_r-~~_ 



Each month, the Popular Mechanics team takes 
every word and picture of the print issue, optimizes 
it for the iPad and adds interactive functionality to 
enhance the individual stories. The result? PopMech: 
a must-have digital magazine! Download the app for 
free from Apple's App Store, and then subscribe to 
access additional reporting, interactive diagrams, 3D 
models, videos, and links to online material, all with 
an easy-to-use interface. 



:i Available on the 
App Store 





Home 



Task Masters 



OSCILLATING TOOLS DO ALMOST ANY JOB— AND THEY'RE FASTER 
AND CHEAPER THAN EVER. WE TEST THE BEST. BY ROY BERENDSOHN 

-» If there's another device that does everything as well as an oscillating tool, 
I'd like to see it. These tools cut, plunge-cut, flush-cut against a surface, grind, 
sand, remove grout, scrape out caulk and crumbling window putty, and work in 
tight spots that are inaccessible to other power tools. They accomplish this with 
a fine, high-speed oscillating motion that gives you impressive control without 
kickback and with little vibration, A wide range of odd-looking saw blades, grind- 
ing discs, and sanding pads can be used with the tool. And the price of these 
attachments has fallen dramatically in the past couple of years, as has the cost 
of the tools themselves. 

We gathered nine corded oscillating tools and went to work, sawing through 
door trim, grinding away thin-set mortar, slicing through grout, and sanding away 
paint, putting a stopwatch to our results when we could andjust running flat out 
when we couldn't. We had a blast. But we always do when we're testing tools. 
Here's our report. 
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PHOTOGRAPHS DY PHILIP FRIEDMAN 
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Home OSCILLATING-TOOL TEST 




* * * *# 



BOSCH MX25F. 



FEINFMM2500 



Weight: 
3.75 pounds 

Decibels (C): 
83 

Amps: 
2.5 

Cord length: 
S feet S inches 



Price: The Bosch is solid and about as fast and 

$W0 powerful as its esteemed orange 

competitor, the Fein (our other top 
performer). Designers wisely equipped 
the tool with an extremely gentle 
soft-start feature that helps you maintain 
control when you're working in an 
awkward position, making the kind of 
tough cut these tools are intended for. 
Another good move: They included a 
universal adapter plate, so you can use 
most of the accessories available from 
othercornpenies. 
Dislikes: Jhn model we tested did not have tool-free accessory 
mounting, unlike the Fein. A new version, the MX3QE ($200), 
corrects that deficiency; our advice is to choose that one. 



Runthe Fein and you know you're Price: 
ope rati ng a h i gh-q ua lity po we r too I. Th i s $200 
thing is basically a powerful motor. Weight- 
dense with copperwindings, and a giant 4 pounds 
power cord. That's why we love it. The 
tool cuts and grinds flawlessly and with Decibels (C): 
no vibration. Its unique tool-free 
mech a ni sm lets you fi rm ly s na p its a cces- Amps: 
sories in and out in seconds. And the 2.08 
accessories themselves are flawless. We CoHl i enEm ,. 
ca n't a s sess d u ra bi li ty, but o u r hu n ch i s is feet 5 inches 
this German-made tool will provide 
tank-like longevity. 

Dislikes: As fine as the Fein is, its abrasive pad loaded up during 
the paint-removal test. We tried the task at various speeds but still 
found loading to be a problem. 




CHICAGO ELECTRIC 67537 



Price: 
$50 

Weight: 
2.95 pounds 

Decibels (C): 
90 

Amps: 
2.0 

Cord length: 
6 feet S inches 



lFTSMAN 320.23465 



We were impressed by the power of this budget-friendly tool. It 
removed grout and thin-set mortar almost as quickly as the Fein and 
the Bosch. Although it didn't saw as fast as either, it's still a 
respectable cutter. 

Dislikes: The metal backing plate on the sanding pad should be 
offset from the pad, not flush with its edge. "The plate wears a 
groove into the adjacent vertical surface when sanding in corners. 
That's bad. 



Price: 
$80 

Weight: 
2.71 pounds 

Decibels (C): 
86 

Amps: 
2.0 

Cord length: 
8 feet 9 inches 






The Craftsman has a nice little worklight on its nose and a 
we 1 1- positioned speed-adjustment dial. We also appreciated its long 
power cord. Small details like that add up on a power tool, 
especially one that's intended for use in uncomfortable positions 
and doing tiring jobs in odd places, such as inside cabinets. It cuts 
and sands adequately and cleans up nicely after itself with a dust- 
collection tube that slides firmly into the handle. 
Dislikes: Could use a bit more power. 
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MELMM4( 



Price: Dremel made its name with rotary tools that are still the industry 

SMO standard, so it makes sense that it would go after another niche 

We ight: machine like the oscillating tool. If you're already a Drernel fan and 

3.2S pounds want something to pick up where your rotary tool leaves off, you 
won't be disappointed. Trie Dremel racked up favorable times in 

Decibels (L): cutting, sanding, and grinding, but what helps set it apart is the lack 

of vibration it transmits to the user. 

Amps: Dislikes: Not that the Dremel lacks power, but just adding a bit 

2.5 more would vault this tool into the five-Star category. 

Cord length: 
6 feet 8 inches 



POBTER-CARLE PC250MT 



Price: One of the chief benefits of oscillating tools is that they let you go 

$140 quickly from job to job. The Porter-Cable had the best tool-free 

accessory mounting. It allows quick swaps from blade to blade or 
among sandingand grinding functions— just push down on the big 
lever below the drive shaft, slip out one accessory, and slip in a new 
one. Add very good power plus a reasonable lack of vibration and 
you've got a winning combo for your next tool purchase. 
Amps: Dislikes: Given how capable this tool is, we were disappointed that 

2-5 a carbide-faced grinding disc is not included in its kit or even offered 

Cord length: as an accessory. You need one of these for surface grinding. 

10 feet 



Weight: 
3. 45 pounds 

Decibels (C): 
88 



RIDGID R28600 



Price: 
$130 



Weight: 
3.2 pounds 

Decibels (C): 
92 

Amps: 
3.0 

Cord length: 
8 feet 



We'll give Ridgid credit for bravely blazing its own trail. This is not 
really an oscillating tool; it's a motorized handle that takes an 
oscillating toolhead and other accessories, such as a jigsaw. It offers 
satisfactory performance, but not hardcore oscillating-tool chops. 
Dislikes: The large paddle on/off switch controls motor speed but 
doesn't have a lock button; thus, the tool is uncomfortable and tiring 
to use. Despite drawing more amps than its competitors, the Ridgid 
is not particularly powerful. 



ROCKWELL RK5102K SONICRAFTER 

Price: This beefy little rascal did very well sanding and grinding and is an 

$160 adequate cutter. A low-profile slip-on chute helps it pull dust into a 

Weight: S ' ,0 P vacuum, limiting the mess it creates. Most of its backing pads 

3 pounds anc ' abrasives are perforated to enable this. 

. Dislikes: We're not sure why, but compared with its competitors. 

Decibels (L): the SoniCran . er was noticeably loud. 

Amps: 
2.3 

Cord length: 
10 feet 

Price: Skil didn't skimp on this tool's motor and drivetrain. It sliced nicely 

$80 through door trim and plywood and worked with respectable speed 

Weight: whensandingawaypaint.Thetool'sotherbenefitsincludeanarrow 

2.8 pounds profile at its tip and plentiful overnnold at the front and back. Those 

ergonomic details make it comfortable to grip when sanding or 

Decibels (C): performing any other job. 

Dislikes: The motor Skil didn't skimp on, but the accessories it did. 

Amps: The kit comes missing the obvious, such as carbide-grit tools to help 

2.0 remove mortar and grind away grout. 

Cord length: 
6 feet 7 inches 



HARBOR FREIGHT TOOLS 

Quality Tools at Ridiculously Low Prices 



LIFETIME WARRANTY 

flM ALL HAND TOOLS! 



FACTORY DIRECT 
TO YOU! 

How does Harbor Freight Tools sell high 
quality tools at such ridiculously low 
prices? We huy direct from the factories 
who also supply the major h rands and 
sell direct to you. It's just that simple! 
See for yourself at one of our 370 Stores 
Nationwide and use this 20% Off Coupon on 
one of our 7,000 products*, plus pick up a 
Free 7 Function Digital Multimeter, a $9.99 
value. We stock Shop Equipment, Hand 
Tools, Tarps, Compressors, Air & Power 
Tools, Woodworking Tools, Welders, Tool 
Boxes, Generators, and much more. 

• Over 20 Million Satisfied Customers! 

• 1 Year Competitor's Law Price Guarantee 

• No Hassle Return Policy! 

• 100% Satisfaction Guaranteed! 

Nobody Beats Our Quality, 
Service and Price! 








WITH MINIMUM PURCHASE OF $3.99 

CENTECH 

7 FUNCTION 

DIGITAL 

ITEM g0ft99/ MULTHWrtR 

98025r19C96 REG. PRICE $9.99 
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12 PIECE 

CUSHION GRIP 

SCREWDRIVER SET 

PITTSBURGH 



66868/69421 



HAHROK hKHCHf f UUI & LIMIT H 



^S $499 

REG. PRICE $11.99 
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10/2/55 AMP. 6/12 VOLT 

BATTERY CHARGER/ 

ENGINE STARTER 

— ictj3HE3 

LOT NO. 66783 

>$33" 

REG PRICE 
$$9.99 
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500 LB. CAPACITY 
ALUMINUM CARGO CARRIER 



NAFiBOn WEIGHT TOOLS- LIMITS 



$7299 



REG. 

PRICE 

$129.99 



ihiMUcftUKupwi 6 ■jcdd D**wa vsi sl»{. H 
re Jirt-A* inydhrr da: ml nr r.m:m Gcupm 
lUrtY.m 1 mail. C1I- imlxJ MiIe uurialul. -Ijl 



H37 fr Era ptTl '-:ols (rflal Bt:r«, i]d m. or am nunbar|. UmcJ 
i m rnlvjiK: n- p'tir p.rrJuau irh' 31 rtr,^ hem :rcp _ jl imclusn 
jjhi:iicj _ ii:I he :ciidil aad,iji Irjisk'itU 0>jiu uj.u:ii -hlI. 

b9 p'lHdH) (vS;rfi -:r u«i ^:ur uro^ , t:m). 

a aiU'cu o-i ik in u'ftf »i leceoi fe cajinn 

disccwl. Vaid fimurjti J/ISfli Unit rrw 

wttoi ihi C'jeIoiibi jo: ens -:mp.>i psi n> 



llllllllllllllllll 1 

•H.-IKJI-i/l . 



12" RATCHET 
BAR CLAMP/SPREADER 

PITTSBURGH 

LOT NO. 46807/ 
68975/69221 



I5n- 



SAVE 
63% 



$-|99 



HflRFlOK l-RFICH 
lis '.-J lclLi e l\i 141:41 t -:w[l a _ " - .li! 
■^ — ' Ofer flSKSUl DUI 



REG. PRICE $5.49 

■fjus-qj ILr:n het:;li1 -A'. iriUl ilms ohIik. ■> 3iW luim:';. Clnti 
:e ih« w* j"j' or-p ■:>i-"«n ■>;■»:>' :^"?f" ■■■« v--:'.r (.<■»( p d rm«« Ub'' 31 uavs I'm imnneJ punhase 
all wlh'KiDl 3H» oi«1cAlisup;lt&lis1 Xp^iiu-mlhrtbmjil snH. nr hnshnm. 3n^iiloiup-3n-iitl 
:t u-k-Im) iiHfat, or rlh yair order bim. 

Sb^if d «J™ limj * n°i? " m-"imSI I 

Chipcn w drilfhsi ^ ,1 ,v,-r:r,. : vn ; w ii*, ^ ^ P W W TyBSSFtsT 




7 FT. 4" x 9 FT. 6" 

ALL PURPOSE WEATHER 

RESISTANT TARP 



LOT NO. 877 



$349 



REG. PRICE 16.99 

WARSOH ERE IGHT TOOLS ■ LIMIT 9 T 

TliE'^Julitcmiai K'uod j _l ,v-tre,':u ro: rti'luj' fradil T:«il • :l: :!•:■; - ir •.''.:■. irtKn Cji-oI 
bSUSHlwIJi jn>/.:ir»> i(i")j-1 > f.>j.-r U'^S" "Tf'HOV pi*3r p'irtmsflE Jlti 1 KdJ^J I'imi ornjna) pun/ftM 
dUrVitfi rrfH;l. 3(H' niwrf <*lr sniflislisl. inupmcim^ hr :m^il.siM,cf Irj-dEnm. Sn^ralcanm mud 
be ur-s-itol 111-ihie. IT v.fli -jtiur iiur bm. 

rt^iinl ■.'.,- Ihrnirj' M.I I? I.ml n-ft I 




S/IVF 

66% 



Includes twf} 

1.5V button cell 

batteriES. 



DIGITAL CALIPER 

PITTSBURGH 

LOT NO. 
47257 



REG. 
PRICE 

$29.99 




WIRELESS DRIVEWAY 
ALERT SYSTEM 

[Bunker Hill Security 

LOT NO. 

9306B 

SAVE 

pun/ Require one & volt 

53% anrJUlrMCIUtlfirlfiB 

ww fu (sold serjaratery). 



HAKHyR r-Hni;Hr rcMjLS 1 iMir a 

T-is nlw:ta irii;n- a airri in}u1m vtii srnpHi'M 1 Fnr(il Tmr,^'ilil sJrni.crtiii, »M n-rrtM'! 6n-rt 

bs uitil "Jlhai, rtfn' iHujrt o'w.pjj*. Crjun t ■;■ ■ ■:■.-. -iv "' ■'■. I' 1 *flina pun:h£s 

rjjte-*i]- rswpr L1fig»:'-"ii>wj:[i^i ;il. C:mmum[l tM to.gtil. s:m. -:r tJ-iUmrt Jr>;r3l Kiqm rmsl 

Ih prKrrtM nslrm w -mt\ win irrHr Irrni. 

a' ^nlerad -:rtirs n oidsr t- rwsw Ihc iolphi 

dr-.Liii- »j i: :\:\.: .■ .' :■ I m. >:■■■ 

Kuan p« clsshhi and cne MLpon psr day. 



111111 linn 1111 11 1 



i HARBOR FREIGHT TOOLS - LIMITT5 

I IhjLvdUr'lihcifini K>ji>irJ j--ij _ rir:v :lls ' l T l Wt:« Frr^hl 

p k useUv.Hi at/i\tete&xiii\'a [hi: mi. 3iuu-;ri ■olwfc: c 

I dite*t)ir{«i:|. JHs 1 £Bh] <*H EHJpl et HeI. 'aiup-zn CJ-rtjl be OhrJ 

I h; rrKHihrl n-5tr«. if utti ■,mut :rrlr Irrn, 

j a i-itral ".tiini ii mdirio i«aw Ins Douwn || 

p dEtojid. v^d trwp'i 7-ina. i m .>• | 

1 niLpui pit asUiKi j-d ins cuipcn iki pUji 



/ $1399 



REG. 
PRICE 
$29.99 

Is ireh I d:ira n-lm nr SOI nnhnr|. Cimrl 
■ plfchaiaiatte' a lL^^ h:m ;i>;i ■ J :ut"i£t 
fv;W Ml rj <J' IwsUthJ tl'iflns w.pon mLd; 

llllllllllll 




ADJUSTABLE SHADE 
AUTO-DARKENING 
WELDING HELMET 

LOT M0 46092 
IS 




zs 



■::::(:.! 
StlOWIl 



WELDING 



ISf *34" 



REG. PRICE $69.99 

HARFJIJH FHKII^Hr rrjOLS LIMITS T 

PtHiiaiP" inuirj- a panJ iir^htpm' r m sluprLi-bj' freifM 1i...ii :l: si is r AH iliiiIk'!. CjruL 

os ittflcfllhai, tflw Jstftirt.j-w.f-j'. l . ■ -i ■:■■ ■ ■ ■ ■:•.-. ■■!■:■ "-■■.■'■ 1 wgini fjurcraa 

tUfe'wl" leGPpt CHrgp 1 :. -^1 U-ZUpm um[l tH to.tfil. KU.:r ^■fliired. Jr>;ii3l «upm "USf 

In prrsmto: n-slnm nr ■** Kir cnUr Imn. 

•r qd|r*] -:rln9 ri on>c fc, r«?P« IH5 -iDUpin 

dlauurL vild luat^i T-'-&' m 2. Lmh u« 
CGUMn w ol£xmth[ arid cnt tOLumi usr Hit- 



llllllllllllllllll 



SAVE 
68% 



OSCILLATING 
MULTIFUNCTION 
POWER TOOL 

8 Functions: Sanding. Cut Flooring. 
Cut Metal, Scrape Concrete, 
Remove Grrjul, Cul Plastic 1 
Scrape Flooring. Plunge Cut 

MAHHUK r-KH'.iHI 1 1J11L S. I I Ml I A 

TO i. '/ivAik i-;mhi is, ;«lI i-i^era y:u s _ o: I'* -■« f«*-«\ '.-:*: irsu I itres. u"l rn or am nuibtfi. dmri 
hi; jpdv.rti irr; :lhr dscrai-l it r.m:m (-ifim -'1iv.11: r.- [I'm p_rrli«"i j(tv \->\ rLr.r. S-in :nq-if piic-ui: 
ddlt'.vliiiEtiiiJ.Clkr nam dill sviJesilul.-jii|Kiici-ii:l bs :«ur^rl wd.iii &jisk-iEd O'pjpll'di.ihii hibI 
te p-iiEWtd ■-•: -. oiils- fcrrn. 

fi^SrtSraiSM^Wm II 

wlcbi psi ['j='' !!►' =■■■ ■■►■ :.;:-i psi dj|C 1 ^.'*^pwi 



LOT NO. 68303/68861 

REG. 
PRICE 
S59.99 



$18 g 9 




PITTSBURGH* 



RAPID PUMP® 1.5 TON 
ALUMINUM RACING JACK 



SAVE 3-1/z pumps 

fen LIFT $ MOST 
0011 VEHICLES! 



$59" 



REG. 

PRICE 

S119.99 



HARBOR FREIGHT TOOLS - LIMIT 4 

i"tji 3K»a:H rou:*" ^ eb«i jh-ahot iWJErvjpRa'hi'r^jn UMt<'ii3i £i[«s._ 

Ih iktjI Mlhai.rflH' dsimrt n 1 rn.|m-. (|m:m ml ulrJ nn pn:r purtiisES itlpr 

iLifc :,i1- raapL Cl:i ijmj: tTi c ai:p es al. C:i(i«i cimd Ik lo.ijil. i:ki,:r 1 

OS piK3Tl»: n-Elhe c# -Afli »:u' .:r<hr Imn. 

U'^diral :i(i.-: -■■■ii- i -:: i-v v: ;■►■ IOlCIKi 1 1 

derairt 'JiirJ lirw^i ?."i''2 Lmr ot l| 
ocuhin i;« ctfficmir aid cue tOLpmi psi dip 1 . 





..._.hffl»m 
:■;"■:.; :;■ : 



580 LB. 

CAPACITY 

FOUR DRAWER 

ROLLER CART 

L0 S US^GEMERAl 

$gggg 

HEG. PRICE $229.99 




HftnaO R FREIGHT TOOLS - LllMITT 5 
lntviuaSJaK-ujim iS'joad. 




-■i-f-M ■ ■^■■'.'' :::r ;■'■ Orifc' I 

a oikE'Ed j-lie in urda b ias >.<fc r* thlUOn 
dscDuri. V^irJ tiroLPjri W&Z Unit, m 

UlLCfll \H\ CUEtonMI UK CDS CUpOl pSI DJH 



H ftrZVH&W \fii fr^lj I --I ■... .-'.1 |-itW|. Cimrl 

p.rrlusu iltt' 31 rU,^ r;n cnp-il piic-iat 

[Jll IhI d. .11 [Tdlsk'lEd OhJIU [M. I1CII "ILEl. 
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4-1/2" ANGLE GRINDER 

drill master 




REG. PRICE 
$1999 

HARBOR FREIGHT TOOLS - LIMIT i 
i ■tmwzUcwieiupKtirs.wffa ycu- ro:n.o> n^w .)*; iw.^is)i«. spuns. ■>• mo^tniifi £rnoi 
IkifhI hi- ury lin dsim-l <f mum. &iup:n -nlvBum [rn' piritesos jfcrr .111 cipTrnnn-nra p.ntLiM 
drifc-Air rmipl. Mei qctd «f-iE suppltslisl. -Sim-n cj-imI telKLr^t Bid u- luiuler-sd ftiuiU ee-i:u- iiusl 

gi«iSrt>] i -I ■<- ) onfe' '■""! 

«■ :-latd iilii: ii auk ta lecavfi t'e eDWKT 
iJU&iirt. UjJt IhriL* 013.-1? Inil nrw 

caupai [wiLiiturribijj'idiiiiiJijXfiKifidi day 





IIIIIIIIIIipHIIII 



SAVE 

46% 



1000 LB. 
CAPACITY 

HA.PBOR WEIGHT TOOLS ■ LIMIT 7 



TliEsvauiikfciwni Esaujd»-yw 
to-auwif ;-, i ■ . . i . I»lij:- or.' 

rttn Arti nra;l. Ctta- mnl r*lr =ifir- rs UM fo .irr< 
Ik p'E5nfed ii-sfciE; :f v.fli your order "Vjiitl 
iw fl-lrml nnl rn in n'dw ti irrrvc- llih cwipjr 
dtKourL vjIk IhroLtfi /.nana Lm i no-. 
rrtprin pur n-slnmr:' jrcl Nit t£L$r.n \»\ rtiy 



REG. PRICE $14.99 

r FiD^tf Tad: frtfii i»jies, mi-t, ur MGnuiCtiy iiirul 
valid Oil |j^ MJ'CtiiitalW -Ki ;•-: hu'1 u'pJih p.ltfiaJS 
cnml abcugrt, :rJd if hrtmmd Cnnril tirn^m rriLrt 

II I ill I Mill III II I II 



AUTOMATIC WRIST 

BLOOD PRESSURE 

MONITOR 

WrisYech 

LOT NO. 

$-|399 

HEG. PRICE $29.99 



[sir 
£ J I J 




80 PIECE ROTARY 
TOOLSET 

"ftf* - SAVE 

70% 



R FREIGHT TOOLS - LIMIT 4 

"hs rfmht raiTKn 5. nm: myAtiri yn. stop ttartur ^sp-l Tmh irrtol rJiT«.:rtrr,cr Jfl'l nirrfH'J, &mrt 4 

:t ustd v.iBi nr,- 4l-Ef dtujui! :i iuujji C- .:•;- -I '.U U :n :nw :irdiwy Jl:i lj days Inn Hinicl l-j-eIo: | 

■'--"-& Eoupo' csri-« Us to.n-|. i-^:.:' ta-shrrad. 3^;inrttin>:n iuS | 



HARBOR FREIGHT TDQL5 - LIMIT 7 



:t uxd v.fli air,- -jl-tr dcuj uH -:i dj 141:11 Cuup-j 

i- 1 -. .: I:"- ;■ . .v- ■ >.: . -■. -:■-■ £ 
be prufHid r-*ri, gr Mlh yn^ n*r In 
> ans-ii ■ .■ lo iw ■■ 11 :cu.-.i 

:•■..• .1: '..i .: ;t.i.;iIi mi; 

coupon pei wiKDrrm mc or* -wupsn. p& >:ay 



huh 1111 Mini nil 



ThKraidiriKirim Gcmd a-jwiit ynui-m Hif:nr FrajttTnrii |r*u *ins, r 
Ik .sbI ATI- ur,- :llw iik:u-| et rcicai. £juli:ii -utvalu hi pro- m'Elaas altef 
iSjt^atJi i«>:.i. ;■ ■■ 1 .- : ■ -. ircd :s u-:uflht irid.tr l'l 

III I lllll III II 



(n p'tirrtm mtfcrt, ir g.tJi ;,mit it Hi in 
of 4'linsd ofl ih in o-dar W recew the ccupx 
dEICiurr. VJlt Ihi.xcri ?/1.l«1J LirriL urs 
cowoj).p3r«*Tlnmw and one-EOipai par d*v 



REG. 
PRICE 

S24.99 



111 




RECIPROCATING SAW 
WITH ROTATING HANDLE 



LOT NO. 65570 



$ig99 



■HARBOR FREIGHT TDOL&- LIMIT 5 




3 PIECE TITANIUM 

NITRIDE COATED 

HIGH SPEED STEEL 

STEP DRILLS 

driljmaster 

LOT NO. 91616/69D87 



SAVE 

55% 



$899 



T-c villain cmi'in u mod ji-ji»-hb y:ujs~n; \trza Frr^lt'nris intil rtirrs, mlrr, n 1 AVi nirnrrn "ji~ 
Ik i£cd r.il- ur/ cflw auai-| u ehiiui. timin -ulvak ui iru' puieIe±>s jta -3fl :L',i'Ninii»jiu p.ndi 
danflfttlTaMiMl. CTKfUMd^-KSuJplfcljil I^Hj-'X-i "ll Uli.u-;" Wil ■)■ hiftils-fil Ongifdc™:*-' ffwtl 
Ih piKHihl n-sfcffl w k*i ^:ur ni*> tiim 
o- 4"lci«d ■: nl i is n oid* m nam f e chp»- 
■li-i::iil ' V Ii. I .-... I.;i/ . : ■ :ni; 
cmtjoi oar cualDmE>' and ow ooLfnn pa> diy 




■lllllllllllllllll 

"bVGITALINSPECfiON 

CAMERA WITH 2.4" COLOR 
LCD MONITOR 



REG. PRICE SIS. 99 

"fos ioIMi m.mnis ncml u^uluq -«m rftip -lirmr fn [fil Tmr.('ihl slmu.nrtiM ;rMD m-»rar| Camel 
Se usk oHIi r\- u1i:i daji.il -j 1 qi.iuil Ceupu- ikiI nld :ii pii:i pirdases ilk- 31 ili.s l-ca-i :na-il g/ir-ia 
ail ffltmjsiui >3"- - ■■;. ^i-jr. COuSii MfnOl bS t4^il.9>U.-:i ' Ufanliii.;.! .;-.)-■, ..-.;.■■ .1 

a prranHl i"-EliTa. n' at vn\r rmlif Irn, 

■ ■.-:■■: :. - •■!:■ I-. ' ■ l r - :y..i-l 

astern Mjid :h-Duuh :.-ia;i 3 Liniii.au: 

■|.|:-.'i|:> ■!-.' - :-► ■ ;:i;:> |: .1. 



LOT NO 



LDT WO. S7979 



15 

I ^^-i, iif^ RiM|uircs.1ciurAA 

^^■^^ battcras. (included j. 

HAHBllR FREiaMT TOOLS - LIMIT 5 

T^EViLQik: eeu:ui is pKda-^vrtnf vcui-u: ltr:cf rittjll '■itis irdal sfcjits. miir; d 1 SMi ihjiiieti 1i-i«jI 
toLtad wr - isr/ Odw JsiOu I ".« £Wl*i. Ointjn «1 v-d >■: '»■ u *■ Wiit^ift]*-? ]i):f.;. i.)iv.o-«l!up,rifFdH 
rL*ATt-rmipl. CtlirrjimbriiMrjplrsij'l I: ' -;i» Mid n- Innrtn'cd Oicprti [m;n- mirt 

Ik p':5=ibl nr-J-r:, w aiIi yair g-ifcr Ieth. .j- 
tnten: rrlna in order to kcine IIk CcXlpcll 

distourt Vjtt: hVoisii 7fl5'l2 urrii rr^ 

nnipT mi rj-slnmr- rinl (inn rjinpnn pni iry 



S Ao £ $7999 




llllllllllllllllMI 



REG. PRICE 
$119.99 



■llllllllllllllill 



iii2iudcsi.zwn,600mAlrtiWit 
NiCd rKhargcaljIc battery fack. 



36 LED SOLAR 
SECURITY LIGHT 

(junior HW sctuHly 

SAVE 

28% 

$1799 



HAFEBQR F-FlEICHT TOOLS -LIMIT 4 HtU- rHILrt lV4.93 

Tlic;-iaua:fcc:upm B^iuda-ir^-iib-.yu s-111 ItriEf Tie^IC TodIs |rsti e£j'es, mi-e, a SOjj - j'i:t> . ii"»1 

rtrln-Mti rwja;l. tlH 1 rjml dill supritsun Cn^inn rainnl :n iKiqrt, srdd ir nrerfiwd Cnnj-H ehi;«i ma\ 
to p-EsufcaJ u-ikie, :r v.fli ytiur g'dcr Vjnil 
it A-lEiHl nrtm in irdr ta imm tie CcUpj 1 

dbr:itirt Vj+c Ihrond 7/13J1 2 LhtH mc 

nn-prnpii rLslnmr jnrtnnnrjaipcnpai rlay 




IWEL0HG 

90 AMP FLUX 
WIRE WELDER 

AM ~ LOT NO. 

g^Jy^ 668*7; 98871 

$60 NO GAS REQUIRED! 

$89" 



rn ih*1 Hi- 2irt rflwi dsinrl r¥ [im;m. I>iup:n 
ilifc Ml- roup). Cll:i u:td i"i: auplalisl ijuiina 



REG. PRICE $149.99 

iluVi:£<l 




MAKB»H l-KI-ILiMI I UUL Si I IMI I 4 

i rt-tirwifttzu s - o: H*:* Ftesht "ooli iratai rtiim wlrt 

dssni-l a uikoi l>im:n -mv.qnm rrir riinrras At "* 
q:i.H -i:LHJLi-lisl iim:n ci"inl ttli:u;lt 

til plK^TBd ffU'.ti Of villi ?:ur OITJe 1 -HIITL 

'BlIPunVJfeBvSLV*!™? 'rrrfo^ l| 

C3UfK(i [flu. --11-' -i..;i- .- icnpjrrJay 1 '' "■ ■' ■ 



CENTRALPNEUMAIIE 

3 GALLON, 100 PSI 
0ILLESS PANCAKE 
AIR COMPRESSOR 

LOT ND. 95275 

$3999 

REG. PRICE 
$79.99 



: :!■■■■■ 



HAKBOH r-HHLiHI I [Mil K MM II Si 

Trii rtilitii EOupO* is 000d ilWfrS ,tv 9rUpHd_-b4- Ff&utfl Tji 

He iktU vlhan-ndw risffiiri n- rnipn- :;• ,: nl 1 : ■ ■ :■- :..rrluwq ihn' i'l msr.imorRi- 

dik MllmxiH CHhuw: uticanpia td. C:luhi E3iii:l lk :wdrl wd ui Irjue'ioL ftgiU l 
Us :rasart*: ii-slcrt.'or ah" -,-.u- -."Is- k"o. 
ui :ifire: mr* ii :nJr lo Ixtrt: \tf. -.ami 
disKUrf: VaKa Uvtmnh rii3n2 Limr one 
crjiip?) pp oiEteFGNPd ?)« csipy pi' day 



1 
.puiiin.d 



llllllllllllllilllll 



HMHHt FREIGHT TOOLS - LIMIT S 



REG PRICE 
$14.99 



i -R wHid:H cw:jri (j|j>:(ia-jta-arav:ui-mHtr:<f n-*>3K "ooUinitaii-JliJnaL ■>!!■■■ ■ •> ■ . ■■ 

In .ml Ml- my rthar daErirt nr Eriipm. v:up:n -itwil m frn' niiiEtesraabi Jll^i^lmmn'i]iu p.rrliiH 

dakivhli rnapl. CtIei g«d mije siipltslisl ij.niu cjiiuI :tli:iKlt aid w liutraEd. OiaitJ iw:o- nusl 



to pn&anW n-#:ra nr "ATfi your onlr vjrm. 

iS?SrtS-JS?lV?E ! Illl 1 1 1 II III I II III I II 

ljlekt |ki iislumE- jn J one ua+im pel iby 




FLUORESCENT 
WORK LIGHT 

CHI C AGOS ELECTRIC 

POWER TOOL! 

LOT NO. 
92079 



SAVE 

33% 



HARBOR FREIGHT TOOLE - LIMIT 7 

PuYiLCkj Emrn- u m:d inywtiff! jcii shn; htrhn 1 Fmntd":n1s (r-rtilrtinK 

LHiEolMlluir iflK' liuEuilu' laiinj-. fcuuiniiiJl-jai: u-p-Mip.il.' 

djts «r rospf £i^i !)"■): ■- me u.i:ni*i ;<J Uniiv anini ba doujH 

Ik :mrtrt3: r-Hrni rr wrti 'f:u' ■irrH' Icrm. 

0- Eriarad :nii( n ads- 1- irucf.^ ff :oupon 

dlSCuLHTl Vad ffiau* 7fll>ia. Lrni. unt 

coup/) p^i ciuJcmai *id c/ia cixpai p=i day 



$999 



HEG. 

PRICE 
$14.99 

crl f-ml 

altr 3d dz'.t'riiriui^iiiJMLrdiis! 
o'lreraU'red trgrarHijpa-m.Ei 



III III III I Illl Illl II 




HAKH0H FHUHH t TfJOl b I IMIT 5 



18 VOLT CORDLESS 

3/8" DRILL/DRIVER 

WITH KEYLESS 

CHUCK 

drUJrnaster 

LOT ND. 08239 
' $1599 

REG. PRICE $29.99 



43% 



■■'■- '" ■■■■!": ■■•< ■■■■■■■ 

rHBpfr i^caip. UTiir3-:M"iii £jrj[ifi.i-:i ;■ rjft H«d. o 1 IrErerarid. WprtJ [«i:o- mJEl 

to pitLEtrtal ii-sl:nf a v.fli yuur uidv Ljiiii 
0' -S-lerafl -zrina n onJar to itojw fe iMvr 
diKourL Vale Hira-flh T.riinj. Lir-ii ora 
rn-EWi [rn rj-slnmr' .mrt mm ra.pr:n pur rUy 



1111 hum 




ttiir supri rs. Nil Cn.pnnrmn 



rjorfl riiiE smrJ n. Iisl t 
to ur:sE-|Ed 11-slnt 11 .mIi yu.r ord=i Mun 1 
nftn: mil n ;ntr to rranr. r« CWV^ 1 
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10 FT. x 10 FT. 
POPUP CANOPY 

LOT NO 56216 

SAVE 

31% 

$5499 

REG. PRICE $79.99 
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m c 45 WATT 

Sfflff SOLAR 

$80 PANEL KIT 

LOT NO 

90599/68751 

$14999 

REG. PRICE $229.99 
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370 Stores Nationwide 



Order Online at HarborFreight.com and We'll Ship Your Order 
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WATER FLOWS AROUND BERN 




/ 



DRY WELL 



GEOTEKTILE 
FABRIC 



GRAVEL 



ROCK 




FRENCH 

DRAIN 
INTERCEPTS 

WATER AND 
LEADS IT 
AWAY 




Runoff Fixes 

Our house is at the 
base of a hill, and 
every spring we get 
ferocious runoff 
that damages 
flower beds and 
undercuts the 
driveway shoulder. 
The hill is not on 
our property, so we 
can only control the 
runoff once it 
reaches the yard. 
Every year I repair 
the damage, 
and every spring 
it happens 
again. What's a 
permanent fix? 



■■ G EOT Elf TILE 
FABRIC 

^PERFORATED 
PIPE 



FRENCH DRAIN 



A Runoff frustrates many homeown- 
ers, while the dirt, wood chips, 
grass clippings, and debris it scours 
from the yard can pollute public waters. 
So we've got two goals here: Divert the 
water to stop the damage to your prop- 
erty, and slow it down enough so that it 
percolates into the soil, rather than rac- 
ing over it. 

All of the following approaches will 
work well, depending on the situation, 

EBMJHJBgB a small hill covered 
with grass or other plants that will divert 
runoff around whatyou want to protect. 
You'll need to think about where the 
diverted water will flow, then consider 
what to plant. Grass is easy, until it's 
time to mow it. A variety of other plant- 
ings might be easier to maintain and 
can help the berm blend into the land- 
scape. Trie best brief guide I've seen is 
"Building Soil Berms," available online 
from the University of Minnesota. If 
you're looking for a reasonably quick fix 
to protect plantings and structures, a 
berm may be the best option. 

tERZmSESmsm by using a 
swale, a shallow ditch with gently slop- 
ing sides. You can also use a French 
drain, a gravel-filled trench that may 
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Questions? Call us at 800-915-4091 
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THE POWER OF THE 



The Cyclone Rake hitches to your riding mower and 
makes backbreaking property cleanup almost effortless. 
Its powerful engine-driven vacuum mulcher delivers 10 
times the lifting power of mowers and many times the 
hauling capacity. Clears acres of grass, overgrown fields, 
tons of fall leaves, sticks and lawn debris with ease. And 
when you're done it folds up flat, just 8 inches thick and 
hangs right on the wall. Backed by a full year risk- 
free trial and a 3-year warranty. 



Call for a FREE video 
& information kit 

toll free 1-800-925-2499 

or visit www.CvcloneRake.com 



FOLDS UP FLAT! 



Mention the Discount Code PM412 when you call, or enter it on our 
web site for a special discount on any Cyclone Rake unit. 



Woodland Power Products, Inc., 12 Acton St., West Haven, CT 06516 




FREE 

Audio/Video Catalog 

Just call Crutchfield 
for the latest in 
top brand A/V gear 

Install it yourself - 
our experts can help 
you save money and 
get professional results 

Free shipping on 
most orders 




Far your free A/V catalog or to talk 
to a Crutchfield expert, call: 

1-800-317-9722 

visit: 

wwwxrutchfleld.com/mechanlc 




CRUTCHFIELD 
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have a perforated pipe at the bottom. New products include the EZ-Drain, which con- 
sists of a perforated pipe and plastic beads encased in a tube of landscape fabric. The 
fabric surrounds the pipe like a sock and prevents dirt from infiltrating and filling up 
the pipe or the air spaces between the beads. Because French drains handle water 
that is moving not just over the soil but through it, they're the best solution for keep- 
ing water out of a basement. 

lrBIILJ*J!IJWAJJrll%JiMiVMIWJIB As the name suggests, this is a hole in the 
ground that remains dry most of the time. However, when water is flowing, it can be 
routed to the well by a swale or roof downspout. Dry wells are particularly helpful in a 
spot where downspouts are flooding a large paved area or when you're coping with 
runoff from a large roof. Finally, you can dig a dry well in any low area where a big 
puddle tends to form. 

WrMaJ&BMfiaHJ/wgg to direct runoff away from houses, sheds, barns, and 
patios. In most cases this requires a professional excavator or expensive rental equip- 
ment. But it's almost always an essential step for correcting a flooded basement or 
crawlspace. 

I rl i J WJ J H I J M ), UJUUJIIfl J-CBSl such as concrete with permeable pavers and 
gravel. This can be expensive, but it's worth considering, especially if you're already 
replacing deteriorated asphalt or concrete. 

A final word of advice is in order before you start swinging a pickax or renting a 
Bobcat loader. Many parts of the country are enacting stria rules about landscape 
modifications that affect groundwater, even on a small scale. While these regula- 
tions are more likely to apply if your house is dose to a lake, stream, or seashore, it 
pays to check permit requirements no matter where you live. 

It's also smart to make use of your state's One Call service before you dig. Dial 
811 and you'll be directed to your local One Call Center, which notifies utilities in your 
area of your intent to dig. These companies will send crews out to spray-paint or flag 
the location of buried utilities, such as telecom cables, gas lines, and sewers. You 
think runoff is a problem? Try rupturing a gas line. 



Steel Trap © I helped my son with a metalworking project after he got a 
tap stuck in a hole. We eventually removed it, but when I tried the tap, the same 
thing happened. I know the drill bit is the right size because we bought it and 
the tap as a matched pair. We used lubricant, but it didn't seem to help. Ideas? 

A tap is a tool that cuts threads in a hole for a bolt or a machine screw. It's very useful 
but occasionally frustrating. A number of things can cause it to stick in the hole and 
even break off: using too much force to start it, starting it crooked, being stingy with 
the lubricant, or choosing the wrong kind oflubricant. 

Let's review the basics. Frst, use the right-size bit. In this case, that's not a prob- 
lem since you bought a matched set. In some cases, you may buy a tap on a hang card 
that lists the correct-size drill bit. Otherwise, consult a tap-and-drill chart or look care- 
fully at the shank of the tap, which may list the bit size. If you' re using a bit you already 
own, make sure it's sharp enough to leave a clean, round hole. After you drill the hole, 
flush out metal particles with an appropriate cutting lubricant, such as Rapid Tap. 
(Don't use compressed air. That's dangerous because it sends metal shavings flying.) 
Put a bevel— more properly called a chamfer — on the hole's rim. 

Now, with both the hole and the tap lubricated, run the tap into the hole so it 
starts cutting threads. Be sure the tap's long axis is parallel to the hole's. Rotate the 
tap firmly clockwise and then make a partial counterclockwise turn to break off the 
metal shavings it produces. Back out the tap after it has cut about halfway down, 
and flush metal particles from the hole with lubricant. 

Note that the material you're tapping may be causing problems for you. Mild steel 
is the easiest metal to tap, but if you're working with aluminum, cast iron, or hardened 
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THE RECVCLER 



MITERS A LA CART 



^^ Randy Dean runs a tight shop 

in his home in Ignace, a town of 
1700 people— many of them loggers— in 
Ontario. Dean's work space is well 
outfitted for everything from welding to 
woodworking. He has always owned a 
miter saw, but something about it bugged 
him. It just sat there. Putting the saw on 
wheels would improve its utility— almost 
anything is better on wheels — and it would 
be easy to do. Dean started with an old 
barbecue cart and ended up with a rolling 
miter saw. Now, that's a mobile device. 
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BOLTS, 
1% INCH 

LONG 




IVs-INCH 

WOOD 

SCREWS 



Vh-lUW 

WOOD 

SCREWS 





HOW TO 


Strip off the 


wood blocks to 


in the saw body. 




MAKE IT; 


barbecue body. 


position under the 


Next, attach the 






its plumbing, and 


saw to raise it up. 


wings to the cart's 






the control panel. 


Cut the blocks to 


sheet-metal tubing 






Rip and crosscut 
V2- and Ve-inch 


size, place them 
beneath the saw. 


using IVa-inch 
wood screws. If your 








plywood panels to 


mark and drill the 


cart is equipped 




make a base and 


mounting holes in 


with a slatted shelf 




extension wings to 


the blocks, and bolt 


on the front, you 




flank the saw/. 


the saw through the 


might opt to keep it- 




The top of the 


table to the cart. You 


Dean screwed a 




saw's table should 


may also need to cut 


piece of plywood 




be flush with the 


a rabbet in the wings 


over the slats to 




extension wings, so 


to let them fit neatly 


provide an additional 






you'll need to cut 


over any projections 


work surface. 













TOUGHEST 




If you're looking for a tough solution 
for basement water problems, 
DRYLOK* Extreme is the answer. 
Its toughness shows with an 
enhanced biocide to resist mildew 
growth. It can also stop 1 2 psi, which 
is greater than a wall of water 26 feet 
high. DRYLOK Extreme is made to last 
which is why it features a fully 
transferable 15-year warranty. 
Apply it on interior, exterior, above or 
below grade masonry surfaces. 

Bright White Smooth Finish 
Mildew Resistant 



Guaranteed to Stop Water 

Just ask your neighbors - DRYLOK* is the 
most proven waterproofer on the market. 

For a dealer near you call 1-800-272-323S 
or visit www.uel.com 



WHICH AIR FILTER 
FLOWS MORE AIR? 



Used Wash N Filter 




Hint -It's not the pretty new one. 

Believe it or not, a K&N High-Flow Air 
Filter™ as dirty as this one will still flow as 
much and sometimes even more air than a 
comparable new disposable paper filter. Your 
car needs air to operate efficiently, and a 
restrictive paper filter can limit its potential. 
K&N's high-flow technology allows your car's 
engine to breathe easier for improved engine 
performance - even tens of thousands of 
miles after it has been installed. 



HIGH-FLOW AIR FILTERS " 



KNFILTERS.COM/PM 
800-871-0560 

©2D12 K&N Engineering, Inc. 
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steel you need specialized equipment. All of these materials require professional- 
grade taps, careful hole sizing, and more attention to detail. 

Finally, people often run into trouble with deep holes, especially those that don't 
go all the way through the metal. Here's a rule of thumb: When the hole is deeper 
than three drill-bit diameters, use spray lubricant to flush out the hole as thoroughly 
as possible. And, if the hole doesn't go all the way through the metal, make sure to 
use a bottoming tap to cut threads into it 

Fast Flooring© Are peehand-stick floor tiles any good? 

Sure, peel-and-stick vinyl tiles are a great product and very DIY friendly. You can reli- 
ably install them on top of plywood or, with some precautions, on concrete. If you're 
working with plywood, make sure it's rated for use as a subfloor. How would you 
know? The plywood will have a grade stamp on it from the Engineered Wood Associa- 
tion that says so. If the subfloor is rough lumber or is plywood that lacks the rating, or 
if you're not sure what kind of plywood it is, then install subfloor-rated plywood. 

The tricky thing about concrete is that any moisture vapor or groundwater that 
comes through will lift the tiles. As a test, use plastic tape to seal an 18 x 18-inch 
piece of clear plastic sheet to the floor and leave it in place for 24 hours. If you see 
condensation on the underside of the plastic, you can't install the tiles on the floor. If 
the plastic stays dry, the tiles will probably work. No guarantee, though. 

Future-Proofing the Garage I'm planning to bury the power lines 
that run to my detached garage. I'm also adding Cat 6 network cable. What's the 
best way to run these cables and do some future-proofing while I'm at it? 

Most of the decisions will be made for you by the local building code. Before you 
head down to town hall to pick up a permit, see whether the municipality has posted 
construction tips online. If so, you'll probably find that they are based on some ver- 
sion of the National Electrical Code (2011 NEC, Table300.5). 

So your installation will have to meet the NEC rules, or the town's take on them. 
Given thatyou're concerned about future-proofing your garage, install PVC conduit— 
that's conduit, not PVC plumbing pipe. Use one for power and a separate one for 
your Cat 6. This will meet your present needs while letting you replace or modify the 
setup in the future. To protect the conduit from damage, bury both of them at a 
depth the town specifies (from 4 to 24 inches, depending on a range of variables). 

It's especially important to get the details right with electrical conduit. Installing LB 
fittings will make your life easier. (The L in LB stands for Elbow; the B stands for Back, 
which is where the mounting hub exits the fitting.) These fittings, which look something 
like a periscope, will help you turn the comer from the conduit riser into the garage. 
Also, an LB fitting has a removable hatch that makes it easier to pull the cable. And be 
sure to use primer and glue formulated for conduit; rotate each newly glued connec- 
tion 90 degrees to ensure a high-integrity bond that keeps out water and dirt. 

If you do want to upgrade the system later, carefully pull the old wires or cables 
out of the conduit before installing new 
ones. Joe Cristino is an electrical engi- 
neer in Redding, Conn., who pays spe- 
cial attention to future-proofing when 
he designs power systems. He says 
he's seen plenty of wiring and commu- 
nication cables damaged when home- 
owners or electricians ignore this basic 
rule of electrical construction. "Take 
your time," he says. "Do it once and do 
it right." pm 



Cot a home-maintenance or 

repair problem? Ask Roy about it 
Sen d you r q u esti ons to 
pmbomedinic@>hearstcom or to 
Homeowners Clinic, Popular Mechan- 
ics, 300 W. 57th St, New York, NY 
10019-5899. While we cannot 
answer questions individually, 
problems of general interest will ^^ 
be discussed in the column. C\ 
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What America's Made Of: 




tWrnriMT » CONCRETE PRODUCTS 

Concrete projects are fast and easy with QUIKRETE'"' Fast-Setting Concrete Mix. Want to set 
posts without mixing? Just pour if in the hole and add water. From fence and mailbox posts to 
basketball goals and swing sets, there's nothing to mix and no tools to clean. And since it sets 
hard in about 20 minutes. QUIKRETE* Fast-Setting Concrete also makes quick work of pouring 
patios, walkways, slabs and steps. QUIKRETE* Fast- Setting Concrete, look for it in (he red bag. 
To see a how-to video on your smartphone, just snap this tag or visit 
in vi decs, qui kiete.com set tiny posts. 




Cm this em. 
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Dear, 



MOM, WIFE, GIRLFRIEND, AUNT, OTHER 



(iinU appliitiblt) 



As you know, (father's, my birth, because you love me, just another) day is 
right around the corner. I'd like to make shopping for me as easy on you as possible 
and avoid another (tie, golf accessory, monkey paw) which would ultimately end 
up (at the bottom of my closet, in a pond, unloved). Therefore, I nave taken the 
liberty to provide you with this (foolproof, genius, best-gift-ever) suggestion, which 
will benefit us both greatly; I will get what 1 actually want; you will get a better 
version of me. Thank you in advance! ( ) 

(ttgnbtrt) 



I CHECKED WHICH WAHL 
PRODUCT I WANT BELOW! 



LITHIUM ION TRIMMER 

if 



HUTHIUM ION CLIPPER 



Visit 



, WAHLMANE1FTS.COM , wahl 
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Peg-Leg 
'ampstool 

THIS FOLDING SEAT 
IS CHEAP, COMPACT, 
LI6HT, STURDY, AND 
EASY TO BUILD. 
TAKE IT TO THE 
WOODS, THE 
BALLGAME, OR 
THE BUS STOP! 
BY WILLIAM GURSTELL 



. INCH FROM 

END OF LEG 

TO HOLE 




H BDBIM'liHW Cutl-inch-squareoak 
three 24-inch pieces to create the stool's legs. Drill 
11 /3z-inch-diameter holes in each leg at the points 
shown at right, then bore one s AHnch-diameter hole in 
each leg & inch from the top. 



J' HiTiHWimfcH Align the "/sz-inch hole in 
leg A with the middle hole in leg E>. Match the lower 
hole in leg B with the hole in leg C. Insert two ^is-inch- 
diameter, 2^-inch-long bolts in the aligned holes. Add 
washers and nuts and tighten. 

3 ■* ■.-iiMHiP.g.jj.H Make the seat by cutting an 
equilateral triangle with 12-inch sides out of heavy 
fabric, such as canvas. Hem the edges to prevent 
fraying. Fold the corners under so that the long sides 
measure S inches. Sew down the overlapping folded 
fl aps wit h strong polyester thread, making three sleeves 




4 * ■a=l:l*l.»m.»l!M*l.l Push out legs to form 
a tripod. Each leg will bear upon another at 90 
degrees, adding strength and rigidity to the structure. 
Holding the fabric seat in place, thread a W-inch-diame- 
ter nylon cord about 42 inches long through the upper 
holes and the sleeves in the fabric. Pull taut and tie off 
the ends with a square knot. Cut off any excess cord. 

5 -» ■ t.V4m.m MJ '■■! J* Lower yourself onto the 
seat, steadying yourself for safety. When you're fully 
seated, you'll know the project is a success. 
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Cut o Deal on a 
Cruiser + Visit 
the third annual 
Midwest Bicycle 
Swap, hosted by 
Wichita's 
Coasters Bicycle 
Club, at the 
Hometown 
Market in 
Haysville, Kan., 
on April 22. "Lots 
of vendors bring 
huge trailer loads 
of stuff to sell," 
event organizer 
Mitch Clothier 
says. Find parts 
and memorabilia 
for antique, 
street, mountain, 
and BMX bikes. 

Check the Cor 
■> April is National 
Car Care Month, 
a good time to 
prepare your ride 
for hot weather. 
Inspect radiator 
hoses for cracks, 
and change or top 
off the oil, the 
coolant, and the 
brake and 
transmission 
fluids. 

See o Whole Lot 

of Hoc Rods -» 
From April 26 to 
29, 17 Texas 
antique-car clubs 
get together for 
the Pate Swap 
Meet at Fort 
Worth's Texas 
Motor Speedway. 
It's internation- 
ally known for its 
amazing array of 
engines, parts, 
and classic cars. 

Polish the Panes 

■♦Use Andersen 
Windows' recipe 
forglass cleaner: 
Combine lcup 
white vinegar, 
1 cup sudsy 
ammonia, and 

1 gallon of hot 
water. Work from 
the top down, 
applying mix with 
a clean rag. Use a 
second rag to 
wipe on 1 gallon 
of hot water with 

2 tablespoons of 
rubbing alcohol, 
then squeegee 
the pane. 
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36V OF FREEDOM 





STIHL 






The STIHL Battery Kombi System powered by a 36V Lithium Ion battery. 

With constant power, high performance, and quieter operation, it's the first battery 
platform powerful enough to carry the STIHL name. One battery — multiple 
products. These and other STIHL chain saws, trimmers and blowers can be found 
exclusively at 8,000 independent dealers nationwide. 
Learn more at STIHLusa.com; Find a dealer at STIMLdealers.com 
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Lithium-Ion 



oetfint: 






EME 




To learn more, scan QR code 
or text "battery" to 78445. 



STIHL 
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ME 



A gallon of gas 

weighs 6.4 
pounds, so we 
cross-checked 
our fuel economy 
using Long acre 
Racing scales. 



CQMMrrRKAin 
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Testing the 40-MPG Claim 

WE FIND OUT JUST HOW ACCURATE THOSE WINDOW-STICKER 



BY BUN WOJDYLA 



•* Gas prices remain stubbornly high, and the economy is still lagging. Car 
makers are responding to consumer demand for smaller, more efficient cars (and 
to stringent government fuel-economy standards) with a raft of vehicles claiming 
an astonishing 40-mpg highway rating. When a gallon of gas first topped $4 in 
2008, only the Toyota Prius and the Honda Civic Hybrid got over 40 mpg on the 
highway; now there are more than 20 cars able to achieve that kind of mileage. 
Over the past 12 months we've tested a variety of 40-mpg cars and have regu- 
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larly missed hitting the window-sticker 
figures. Others have cried foul as well. 
Last December, a nonprofit group 
called Consumer Watchdog sent a 
letter to the Environmental Protection 
Agency suggesting that the Hyundai 
Elantra's rated fuel economy {29 city 
and 40 highway) was erroneously high. 
Perhaps, we wondered, the auto- 
makers had found a way to game the 
EPA's test. Then again, we're also 
keenly aware that driving behavior has 
a pronounced effect on fuel economy. 
So which is it? Are the cars overstating 
their efficiency, or are aggressive 
drivers like us distorting the results 
with our lead feet? We obtained a 
2012 Hyundai Elantra and another 
40-mpg car, the Ford Focus SFE, and 
did our own fuel-economy test. The 
results proved surprising. 

The Test 

© It's hard to replicate the real world 
in a lab. But since 1975, the EPA has 
published test procedures that car- 
ma kers follow to determ ine the city and 
highway fuel-economy figures found on 
new-car window stickers (see "Behind 
the EPA Numbers," at right). Over the 
years, these tests— which are per- 
formed on dynamometers— and their 
corresponding calculations have been 
refined to better approximate real-world 
results. The latest update was in 2008, 
when the EPA included air-conditioning 
usage and its correction factors to bring 
down the window-sticker numbers. 

For our testing, we specifically didn't 
want to replicate the way the EPA tests 
cars. This wasn't just for the sake of 
being contrarian but because we 
wanted to test the cars the way any 
reader might be able to, which meant 
driving the cars on the mad. We were 
mainly after the highway-fuel-economy 
figure, but we also did a city-driving 
loop. The highway route took a nice big 
lap around the city of Detroit, twice. It 
was a lot of seat time but, at about 133 
miles, a good distance to get a real- 
world average. We ran the highway test 
at both 55 mph and 70 mph, and to 




STANDARDIZED TESTING 



BEHIND THE EPA NUMBERS 



^ Getting the window- 
sticker fuel-economy 
estimates starts with a car 
strapped on a dynamom- 
eter, which positions the 
car's drivewheels on a giant 
computer-controlled rolling 
pin. A technician operates 
the car following prescribed 
acceleration and speed 
curves. There are five 
different test procedures: 
city cycle, highway cycle, air 
conditioning on, high-speed 
driving, and cold starting 
for carbon monoxide 
emissions. All currently use 



100 percent gasoline, 
something consumers 
generally can't buy because 
10 percent ethanol mix is 
what most pumps dispense. 
Row meters measure fuel 
consumed, and the exhaust 
gas is collected for 
emissions measurements. 
Tlie tests are surprisingly 
slow and short— the longest 
is 11 miles, and the highest 
average speed is 48 mph. In 
this scenario, cars get much 
higher fuel economy than 
what's advertised to 
consumers. To adjust that 



performance toward 
real-world figures, the EPA 
applies mathematical 
formulas to determine the 
final numbers on the 
window sticker. Further 
complicating matters is 
that for the Corporate 
Average Fuel Economy 
(CAFE), the government 
uses the uncorrected data. 
For the CAFE, our Elantra 
gets 56.5 mpg highway, but 
after correction the 
window sticker says 40 
mpg. Complicated? We 
think so, too. 



Fuel Economy and Environment 
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The EPA's new fuel-economy window sticker will roll out for model year 2013 vehicles. 



avoid traffic variables, we drove in the middle of the day, when fewer cars were on the 
road. The city course was a meandering in-town 64.5-mile route up into the northern 
suburbs of Rochester Hills and back down along the riverfront, then up historic Wood- 
ward Avenue. 

Accurately measuring the miles driven and the gallons consumed is tough. In-car 
odometers often don't match brand to brand, so we relied on the $570 Performance- 
Box from Racelogic and its more accurate GPS-based distance measurement (we 
also used this to average our speed). Tracking the gallons used is similarly tricky. The 
procedure most people use is to top off the fuel tank at every gas stop and simply 
record the miles. According to Hyundai, however, variations in ambient conditions can 
result in one fill-up being as much as a half-gallon less than the next at the same 
pump. So to find out exactly how much fuel was used, we weighed the cars precisely 
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AutO TESTING THE 40-MPG CLAIM 



before and after driving. Each gallon of 
standard E10 gasoline weighed in at 
6.4 pounds, so if we drove 80 miles on 
the highway and the cars achieved 40 
mpg, then they should be 12.8 pounds 
lighter than at the start— a simple but 
effective method. 

Results 

© Counter to our original hypothesis, 
both cars demonstrated significantly 
better fuel economy than advertised. 
Cruising along at 55 mph on the high- 
way, our cars easily cleared 40 mpg 
and, astonishingly, approached 50. At 
higher speeds, with greater aero- 
dynamic drag, the cars were still very 
efficient. They didn't quite get 40 mpg, 
but they were close. City results were 
equally impressive, with each into the 
mid-30s. Bear in mind that we made no 
effort to be overly frugal— no drafting, 
no excessive coasting— and we made a 
point to keep up with traffic. Sure, we 
were a little light with the pedal, but 
slowpokes we were not. 

What, then, should we make of our 
own previous fuel-economy tests and 
the cries of Consumer Watchdog? To 
put it simply, your results will vary, and 
that is why the window-sticker figures 
are called estimates. For our test, we 
simply concentrated a little more on 
thrifty driving than usual, and it was 
40 F outside, so we didn't use the air 
conditioning. There will never be a lab 
test that can cover all environmental 
variables or account for how differently 
we all drive. But these two cars demon- 
strate that with very little behavior 
modification, 40 mpg is quite a realistic 
figure. Not only is it easy to achieve, it's 
easy to surpass, even under less than 
ideal conditions. If you choose a car 
with a high-economy claim and drive 
within reason, you should be able to 
match those window-sticker figures. 
Considering that these cars are also 
decent performers on the road, the 
benefit of this high-efficiency engineer- 
ing really goes to consumers, who are 
apparently getting more than they've 
bargained for. PH 
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REALITY CHECK 



PM MILEAGE TEST AT A GLANCE 



WE TOOK TWO CLOSELY MATCHED, HIGH-MILEAGE VEHICLES ON MULTIPLE 
TEST LOOPS TO SEE IF THEY COULD HIT THEIR EPA WINDOW-STICKER 
NUMBERS ON REAL ROADS. WE FOUND THAT IF YOU'RE WILLING TO EASE 
THE PEDAL OFF THE METAL, THESE SIPPERS OUTPERFORM THEIR RATINGS. 



2012 Hyundai Elantra 

WEIGHT AS TESTED 

2781 pounds 

ENGINE 

1.8- 1 iter inline four 

HP/TOROUE 

148 hp/131 Ib-ft 

TRANSMISSION 

six-speed traditional 
automatic 





EPA PM PM 
MPH MPH 



ilk 



EPA PM EPA PM PM 

55 70 

MPH MPH 




2012 Ford Focus SFE 



WEIGHT AS TESTED 

2985 pounds 

ENGINE 

2.0-liter inline four 

HP/TORQUE 

160 hp/146 Ib-ft 

TRANSMISSION 

six-speed dual-clutch 
automatic 



The Fuel-Economy Equation -» Mary factors determine efficiency— not the least of 
which is how aggressive you are on the throttle. Still, things like vehicle size, weight, and 
shape; road friction; outside temperature; aerodynamic drag; and losses in the powertrain 
all play important roles. Collectively, these factors are known as a vehicle's road load. 
We've created a simplified version of the road-load equation. Notice how velocity is 
squared in the equation, meaning each additional mph has a greater impact on your mpg. 



Road load = {iW+ VipAC^l 2 + m 



TIRE VEHICLE AIR ERONTAL COEFFICIENT VELOCITY MECHANICAL 
FRICTION WEIGHT DENSITY AREA OF DRAG DRAG 
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Win S HOT CAMAROS! 

T7QHP 






1969 CAMARO SS/RS 396 

L78 396/375 HP BEAUTY 
RARE ICONIC MUSCLECAR 



X 



YOUR TAX-DEDUCTIBLE DONATION 
HELPS CHILDREN'S CHARITIES 



2012 CAMARO SS/RS 

770HP SLP SUPERCHARGED 
ULTIMA"!" - 
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one winner* gets both 

PLUS '35,000 FOR TAXES* 



are trademarks iri/w service marks if CM, Its subsidiaries, affllites if Ncensirsv 



Enter Today At 
WINTHECAMAR0S.COM 
Or Toil Free 855-612-9900 



YES 

□ WS? D £ D RISC VER n J I USE PROMO COPE: PM0412R 



I I WANT TO HELP CHILDREN'S CHARITIES WITH MY 
! TAX DEDUCTIBLE DONATION. 



Name 



. Phone 



A':'I|I::', 



City 



. Slate 



Card* 

□ Email . 



. Exp. 



. Security Code . 



No charge for email receive your tickets sod updates fast and FREE! 

□I .. it i__ u i-iw ■ . SPONSORED BY 

MMTtckets Ado S1.95 mat processing lor tickets bymml. 

□ I HEREBY CERTIFY I AM 18YEARS OFAGE OR OLDER. 

A 501(c)(3) Charitable Organization 
www.kid5wishnetwork.org 



Credit Card Orders may be faxed to: 317-307-0526 



COMPLETE CREDIT CARD INFO OR MAKE CHECKS PAYABLE TO: 
Kids Wish Network • P.O. Box 17161 • Indianapolis, IN 46217-0161 

TICKET PACKAGES 



TICKET PACKAGE AMOUNT: 



Mail/Processing: 

Add SI .95 U.S. mail orM.95 
non-U. S. mail (SO foremaill 

TOTAL AMOUNT EMC LD5ED. 



$3 1TICKET 

$10 5TICKETS 

$20 15TICKETS 

$35 30 TICKETS 

$50 40 TICKETS 

$75 65 TICKETS 

$100 100TICKETS 

Pl«as« allow 2 la 3 weeks 
=J $200 240 TICKETS 1« mail delivery 

. $300 360TICKETS 

$500 600T1CKETS CM0G12 

Kids Wish Network, the sponsor of this giveaway, is dedicated to 
improving the quality of life for hospitalized children. 



No Purchase, Contribution, Donation or Payment Necessary. Tax-deductible to the fullest extent of the law. The 2012 Camaro Dream 
Giveaway starts February 1, 2012 and ends November 30, 2012 at 11:59p.m. EST. This giveaway Is open to residents of the U.S. and Canada, 
{except Quebec} and other countries and U.S. territories and possessions only where offered and permitted by law, 18 and older. Void where 
prohibited. Odds of winning equal to one divided by the total number of tickets issued. For entry and official rules visit www.winthecamaros.com. 
Sponsored by Kids Wish Network, Inc., a 501(c)(3) charitable organization, 4060 Louis Ave. Holiday, FL 34691. * s 35.000 for TAXES applies to 
money paid on behalf of winner for IRS withholding requirement; depending on winner's situation, additional taxes may be owed. 
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Car Clinic 



by Ben Wojdyla 



r.'i*M:Mrfc»irJIJjm«| keeps the inside in 
and the outside out. When these rubber seals 
go bad, your car will leak heat and air condition- 
ing, as well as face assault from wind and rain. 



A Into every life a little rain must fall, 
but it's best if it doesn't fall into 
your car. When weatherstripping— the 
rubber seals that keep water and air 
from infiltrating the cabin through the 
doors and the trunk lid— starts going 
bad, that rain eventually ends up on 
your seats, floorboards, carpet, and 
trunk. Sometimes when weatherstrip- 
ping fails, you'll find a slow leak that can 
cause water accumulation— cars have 
been known to end up with a wading 
pool where passengers' feet should go. 
The good news is that identifying prob- 
lem seals isn't very difficult and neither 
is replacing them, although it can be a 
bit expensive. 

Finding a seal breakdown might 
take some detective work. Just 
because you find wet carpet in the rear 
passenger area doesn't mean the fail- 
ure is in the rear passenger door- 
water has a funny way of sneaking 
around inacar.Thewindnoiseyouhear 
while driving is a good indication of the 
source of the leak; follow it to narrow 
your search. Inspect the seals around 
the doorframe and the perimeter of the 
door itself. Many times you'll find that 
the seals have cracked with age or that 
a hole has worn through from use. 
Sometimes the rubber will have lost its 
pliability and can no longer do its job. 
Check by squeezing it between your 
fingers; if it doesn't squish or spring 
back, it can't make a proper seal. If 
you're having a hard time pinpointing 



A Leaky Situation 



that I love 
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noise on the highway and water dripping down 
the inside of my windows when it rains. I suspect 
the weatherstripping is going bad. How can I tell, 
and if that's the problem, how do I replace it? 
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MARKETPLACE 







Patented strap helps provide relief 
from knee pair caused by degeneration 
and overuse. Easy to use, allows full 
mobility, available in sizes. 
www.cho-pat.com • 1-800-221-1601 



BARGAIN OSQLLOSCOPES\ 



INCREDIBLE PRICES 

EXCELLENT CUSTOMER SERVICE 

AND FREE TECHNICAL SUPPORT 

WHY BUY ANVWHERE ELSE? 

SCAN THIS 
\ TO SEE OUR GREAT 
ji SCOPE DEALS! 

1 WWW.SflEUG.COM/SCOPeS 



WiM-A I I 



Turn Any Shop vacuum into a 
Supef Cyclonic Vacuum! 

No More Clogged Fillers! 



Dust Enters Here 
Dust Deputy® Deluxe 

- $79.00 Stiawn h«t 

Portable with casters. 
5 - 30 gal. bins. 



(CyciOM Onhf) 





Order Online li 

www.anejrJo-air.com 

Ol lor FREEC.I»l°g! 800.7324065 



Dr.ColorChif 

AUTOMOTIVE PArNT CHIP REPAIR SYSTEMS 

Can Your Touch-Up Paint Do This? 



Fast, Simple, Dramatic, Paint Chip Repairs 
...with NO PAINT BLOBS! 

* Alt Factory Match Colors 

* Permanent Chip Repairs 

* No Clear Coat Needed 

* The Cure for Road Rash 

Rated * I by The Well St. Journal 
long paint repair products 

See our website for photos 
& video demonstrations 



proprietary point & blending 
Tioo allow professional repair 
irtutes, oath-oars! 



3kitslzex$39 $49 $59 

Order Your Paint Chip Repair Kit Today! 
Drcolorchip.com (866) 372-2548 
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THE WWU.DS WHIT REAOYKADE AM CUSTOM HUE MUSEUM 

QMllil AIRPLANE AND MOT AND C01S1 GUAM] SHIP MODELS; 




IKS GEORGE M.VK. BUSH DVN-77 CUSTOM MADE 
fOR NORTHROP GRUMMflH AND PRESIDENT ElllSII 



MOST HA¥T AND CDA5T GUARD SHIPS AVAILABLE 
A. 




www.mationmodels.com 
c X 1 800 866 317? ■ * 



are very 
social 



Costa Rica 

10DHR*1099 +l4hH 

Rainforests, Beaches,Volcanoes 

Caravan makes it easy to travel. 
Free 24 page brochure. 
Caravan.com • 1-800-CARAVAN 

Affordable Vacations 
$995 - $1395 + tax & fees. 

8 days U.S. National Parks 

1 days Canada - Nova Scotia 

9 days Canada - Rockies 

8 days Panama: Canal Cruise 
Beaches, Panama City 

^^ Guided Vacations for 60 Years! 

Caravan 
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EXERCISE IN ONLY 
4 MINUTES PER DAY 



Special Forces looked at it in 1990 and 
finally purchased in 2010. Made in 
America, Good for ages 10 to 100. For 
strong or very weak and ill people. 
Diabetes, bad backs, shoulders, knees. 
Order a 30 day trial in [■]. 
your home or a free 
DVD online or call. .^+« 

818-787-6460 Hi 

RestartFitness.com 




To advertise in the PM Marketplace contact Beth Boy 3me at (914) 



ChefsChoice 



Diamond Hone® Knife Sharpeners 



The choice of professionals worldwide! 



• The world's most advanced 
sharpeners for fine edge 
and serrated knives. 

• Diamond abrasives 
an-d a revolutionary 
stropping/polishing system 
create the most durable, 
razor sharp edges in seconds. 

• Precision guides eliminate 
all guesswork 




For a store near you, call: i 

19311 www.chefschoice.com 



Finally, a Tough 
Super Glue 



Gorilla Products Promise: 

• Incredible Strength 

• Maximum Performance 

• The Toughest on Planet Earth 




Welcome to Tough... 



the source of a leak, run water 
from a hose to find it. 

Once you've found the prob- 
lems, you have several ways to 
address them. Really enthusiastic 
owners will see bad weatherstrip- 
ping in one part of the car as a sign 
that all of it is failing and will replace 
all the stripping as preventive main- 
tenance. Frugal owners will fix just 
the problem areas, and that's fine 
too. Cheapskates will break out the 
silicone sealant or duct tape; this is 
not recommended. 

Weatherstripping comes in 
two varieties: factory-replacement 
and generic. Generic can be a little 
sketchy and is best suited for a 
very old car or junker you won't be 
keeping long. If you want a proper 
fix, and judging by your pride in 
ownership, you do, factory-style 
replacement is the only way to go. 
Cross-shop your VW dealer against 
aftermarket retailers to find 
replacement parts you're comfort- 
able with. Most of the time after- 
market replacements are just fine, 
but it's up to you. Before you start 
ripping stuff out of the car, though, 
compare new pieces with what 
you're replacing to make sure 
they're all the same size, with 
appropriate cross sections, holes, 
and joints. 

If there are any screws holding 
the old pieces in place, take those 
out first and set them aside for 
reuse later. Peel away the strip- 
ping; be sure to remove the 
adhesive layer holding it on. You 
may need to use an adhesive 
remover to get it all. Next, wipe the 
weatherstripping channel and 
the new seals with a gentle 
cleanser and towel them dry; they 
may still retain a bit of mold- 
release agent. Apply a very thin 
bead of weatherstripping adhesive 
(available at auto parts stores) to 
the channel and install the seal 
lightly at first. Be sure everything is 
properly aligned, then press the 



stripping firmly into place, ensuring good contact with the adhesive. Replace any 
screws and allow the adhesive to dry as directed. This should solve your whistles and 

wetness and prevent any undue carpet sogginess in the future. 

Warning WoeS © I have a 20O6 Toyota Tundra, and every year around the 
beginning of winter, the Low Tire light shows upon my dash. I ad da ir and bring 
the tires up to the recommended pressure, but the light remains on. Oddly, it 
shuts off in April or May. Can you tell me how to reset it? 

With all tire-pressure monitoring systems, if your tires are correctly inflated the warn- 
ing light should turn off on its own once the pressures are within spec. Before we go 
down the diagnostics road, we should probably eliminate the pressure gauge as the 
source of the problem. When temperatures turn colder, the volume of the air in 
the tires shrinks. It's fairly normal to have to fill your tires with additional air in the fall 
or the winter. The thing is, if the pressure gauge is reading wrong it could be telling 
you the tire is full when it isn't. It's probably worth a couple of bucks to get a new, 
high-quality, handheld gauge to makesuneyou really are filling the tires to the recom- 
mended pressure before you start blaming the car. 

Now that you know your tires are correctly inflated, let's consider the other 
options. I've seen diagnostic systems stubbornly hold on to warning signals for no 
apparent reason. Go to a chain auto parts store (AutoZone, Murray's, Pep Boys) 
and ask to rent an OBD-II scanner. They'll charge your credit card, then credit the 
amount charged when you return the scanner. Plug the scanner into your 
OBD-II port in the driver-side footwell, then turn the key to the "on" position without 
starting the car. The machine will scan the car's codes, and you should get one in the 
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TOOLBOX UPGRADES 



TAKING THE PAIN AWAY 



IT'S BAD ENOUGH DOING FUSSY OR HARD JOBS LYING ON YOUR BACK UNDER A 
CAR, BUT HAVING TO USE THE SAME UNWIELDY TOOLS YOUR DAD DID ONLY 
ADDS INSULT TO INJURY. HERE ARE THREE NEW EASY-TO-USE AND INEXPEN- 
SIVE SPECIALTY TOOLS TO MAKE PAINFUL JOBS MORE PLEASANT 




replaces the awkward 
flare-nut wrench for 
removing brake-line fittings 
(a slow and tedious task) 
with a tool featuring an 
ingenious ratcheting mecha- 
nism. (Set of five $119; 
gearwrench.com) 


Coolview see-through grind- 

ingand sanding wheels let 

you see the work surface all 

the way to the edge of the 

disc. High-quality 3 M pads 

quick-mount to the wheel 

for easy replacement. 

($35; jooitool.com) 


is a universal thread 

cutter that makes fixing 

damaged bolts or rod 

ends easy, taking the place 

of a whole boxful of 

finicky dies. 

($35; angloamerican 

tools.com) 






Prices 

Hardwood Floo 
s+ar+ing q+ 5?^ 



Highes 
Quality 

The longest wqrran+ies 
on +he m$rk.e+ ^ 

Biggest 
Selection 

340+ varieties +o 
c-hoose +Yom 

Expert 
Advice 

Flooring exper+s 
in every s^ore 

Bellawood - Brazilian Cherry 
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FILTER TECHNOLOBY 



■ Washable / reusable air Hirer 

■ Engineered to enhance engine performance 

■ Lifetime Limited Warranty 

■ Easy to clean with no oil required 



I \ 



I 




- Aluminum screen, wire adds slrenglh and straightens airflow | 
- Thick. 3D media for increased airflow and high capacity 
■ Dyed medium, no &\ required 
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800-332-3000 
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ENGINEERED TO OUTPERFORM 
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AlltO CAR CLINIC Q + A 



format of C07XX, which is related to a tire-pressure-sensor fault. The scanner 
will give you the option to clear that code, which you should do. Then unplug the 
scanner, start the car, and see if the light stays out. If it doesn't, one of the in-wheel 
sensors may be malfunctioning. In this case, Toyota technicians will have to run a 
system diagnostic. 

Hardware -Store PartS © I changed both the crankcase and the trans- 
mission oil in my 2001 Harley Road King the other day, which requires new 
O-rings on the respective oil-pan plugs. After buyingthem from the cycle shop, it 
dawned on me that I might find cheaper replacements at my local hardware stone. 
Sure enough, I found a 10-pack of what looks like exactly the same O-rings for 
much less. Will these withstand the heat generated from the engine? 
This is always an interesting dilemma. The thrifty among us peer over to the hard- 
ware aisle and see visually similar components at a fraction of the price of factory 
parts and wonder if they'll work. The issue in using household bits in motorcyles or 
cars isn't just whether they'll hold up to heat, but if they'll endure repeated thermal 
cycling, chemical exposure, compression, and vibration in the way factory seals will. 
In all likelihood, the seals you spotted at the hardware store match the physical 
dimensions but not the chemical composition. Using those plumbing seals might 
work on your Road King for a while, but over time you may find an oily puddle under 
your bike, making you fit every Harley stereotype other bikers love to poke fun at. 

Good Catch® In the January 2012 DIY Auto section there appears to be 
some bad classroom chemistry. The article about using compressed natural 
gas for powering cars says methane combustion produces a molecule of carbon 
dioxide and four molecules of water when in fact it produces two. Here is the 
balanced chemical equation: CH4 + 2 O2 ■» CO2 + 2 H2O. Having taught high 
school chemistry for many years, I hope that the article's author wasn't one of 
my former students. 
You, and several other sharp-eyed read- 
ers, caught me. I enjoyed chemistry 
about as much as eating canned peas, 
though I'm sure had I been in your class 
things would've been different. The 
mistake was a bit ironic, since the cor- 
rect equation means that natural gas is 
an even cleaner fuel than previously 
stated. My apologies to all the annoyed 
chemistry teachers out there. pm 



Got a car problem? 

Ask Ben about it. Send your questions 

to pmautoclinic@ihearst.com 

or over Twitter at twitter.com/Pop 
MechAuto o r to Car Clinic, Popular 
Mechanics, 300 W. 57th SL, New York, 
NY 10019-5899. While we cannot 

answer questions individually, 
problems of general interest will 
be discussed in the coiumn. 
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to a 

Perfect 
Lawn 



Introducing the 
NEW Self Propelled 

DR® Lawn 

Learn the secret of lawn cue 

pros, and aerate for a greener 
I awn . The OR* Lawn Aerator is a 
CORE AERATOR just 

like the pros use, 
sized and priced 
for your 
property 
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FREE Catalog & Guide to Aeration! 



TOLL-FREE 

888-212-0854 

DRIawnaerator.com 



Amazing NEW 

Boom-Lift 
Trailer! 



440 lb. 

LIFTING 

capacity 




The DR® VERSA-TRAILER™ is the FIRST 

trailer designed to take the hard work 
out of loading and unloading! 

■ 1 -TON capacity • Fully Galvanized 

. Pivoting 5' boom . Powerful winch lifts 

. Tandem wheels nearly 1/4 ton 

■ Dump Bed and Stake Bed included 

• Perfect far ATV's and Compact Tractors! 



Call Today for a FREE DVD &. Catalog! 




TOLL-FREE 

888-212-0854 

DRpowertrailer.com 



Put a spin on your space. 

Elegant. Efficient. Affordable. 




from $495 



from S3550 



from S45O0 



For FREE catalog, 

call 1-800-523-7427 ext. PM 

Or vifot www. Th&lrnnRhnp.nnm/PM 



THE IRON SHOP 



The Leading Manufacturer of Spiral Stair Kits" 
Proudly made in the U.S.A. 



OR YOUR MONEY BACK! 
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LIBIDO-MAX 



■ Mlinw EXTENDING FORMULA 



Doctor Developed 
Male Enhancement] 

I-JW6EWXIW MSKHTtt; 
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Available for purchase with coupon in fine stores 



www.aDDliednutrition.com 



EnterCoupontode: 010851 
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LIBIDO-MAX for MEN 
75 Count ONLY 
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STUMP REMOVAL 

FAST & EASY! 



Eliminate Landscape 
Eyesores with a DR® 
STUMP GRINDER! 

• expand lawn 
areas. 

• OPEN UP fields 
& meadows. 

■ BLAZE new 
trails. 

• REMOVE 
mowing 
hazards. 
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The DR® STUMPCWNDER uses carbide-tipped 

cutting teeth that take over 400 "bites" per 
second, to pulverize stumps into a pile of wood- 
chips. Quickly and easily, you cm grind any size 
tree stump below ground level. Gone forever! 

Call For a FREE DVD & Catalog! 

TOLL-FREE 

888-212-0854 

DRstumpgrinder.com 




Whatever your game, display it in a 
metal building from Heritage. Call us 
today for a building that will protect and 
showcase your prized possessions. 

HERITAGE 

UL'JLIMNU BVSTEMS 

I.8O0.643.5555 

Herit age Bli il J mp.. coi n 




LARGER SIZE 
PERMANENT 



100% Money Back Guarantee! 
Doctor Approved. Free 6 Months Supply! 



Male Enlargement 
Up To 5 Inches And 
50% Gain In Width 
In 60 Days Or Less! 
PRO+PLUS PILLS 



FEATURED ON 

20/20 TELEVISION 



Irtranasre 




LONGER, WIDER, FIRMER 

WE GUARANTEE PERMANENT ENLARGEMENT 
ONLY WITH PRO+PLUS PILLS 

The exclusive ingredients of PRO+PLUS PILLS not found 
in other brands makes it possible for you to maintain your 
enlargement PERMANENTLY. Your new larger size can be 
a part of you Forever. Continue In lake PRO+PLUS pills 
to reach your maximum potential and maintain your sexual 
stamina and performance. 

INCREASES SIZE. STRONGER ERECTIONS AND 
MAINTAINS YOUR SEXUAL VIRILITY 

We guarantee your sexual performance can improve 
substantially. PRO+PLUS PILLS boosts your sexual energy, 
stamina and endurance. Never go soft again and you will 
stop premature ejaculations. 

PRO+PLUSPILLSoulperrormsallotherbrandspillsand 
creams. Compare the results Irom our consumer survey. 
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PRO+PLUS PILLS 
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1 1nch 

Other Brands 
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PRO+PLUS PILLS ADVANCED FORMULA 

Our exclusive formula for men with a form of HYPOSPADIAS 
or small penis, Size is less than 6 inches and need a 
guarantee of accelerated enlargement to reach a much 
larger size. Can also be used by men larger than 6 inches 
and need guaranteed maximum enlargement. 

CREDIT CARD ORDERS TOLL FREE ANYTIME 
1-866-765-PILL (7455) FAX 1-818-345-4643 
ONLINE www.avidprcjmedieal.cctrn 
www.ptoplusmodical.corrl 

SEND ORDER FORM AND PAYMENT TO; 

I AVID PRO MEDICAL dept. 23P7A 
Box 1835 North Hollywood, CA 91614 

I CREDIT CARBOROERSONLVIall FreejSnvUme 
1-8M-765-PILL (74S5) or FAX 1-818-34S-M43 

I Phoae & Credit Card Orders specify products and dept. [shown above, n«r 
, la cam pa ay name] 

' I - Check I - Money Order I - Cash [ Visa [ MasterCard 
a ["" American Express f™ Discover 

I CREDIT CARD MO. 



Efl'HEiMoiuV'ear 



CVS COM 3-digit SecarityCadefaaad an back 
I afcardori-digitson Front dI American Express 

P RO+P LU5 AD VANCE Q FORM tlLA 
1 1 - 30 Days Supply Plus 30 Days Supply Free 

Total W days supply Only $60.00 S 

T 60 Days Su pply PI us 60 Days Su pply Free 

• Total 120 days supply Only Jl 10.00 S 

T 120 Days Supply Plus 120 Days Supply Free 
| Total 240 days supply OnlySISO.00 S 

r 180 Days Supply Plus 180 Days Supply Free 

I Total 360 days supply Only $210.00 S 

.SUPER FORMULAS ON IY $25.00 EACH OR SELECT ONE FREE 
1 WITH ANY PRO+PUJS ORDER 
I Please SpecifyQuantities 

SexdterTo Excite Women. FREE 5 

I Attract-A-Mate"W": Attract Women . . . .FREE j 

TOTAL PURCHASE: i 



CA Residents add 8.75% sales tat: 



.i_ 



I Shipping, Rush Service and Insurance $20.00 VALUE ONLY . S_1 2.00 
TOTAL ENCLOSED OR CHARGED: S 

| Orders dlsuwtly shipped Willi OPS or Priority Mail. 
Foreign Ciders - Money Orderia U.S. Funds Only. Add S10.00S&R. 
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SAFE - SECURE - DISCREET 



awww.viamedic.com 
800.547.9903 
ORDER-ONLINE, BY PHONE OR MOBILE DEVICE! 



KINEKT GEAR RING 





moving gears you can wear 

watch the video 1-888-600-8494 

www.kinektdesifin.com 



SELF-FEEDING 
DR® CHIPPER! 



SAVES TIME 
AND ENERGY 

Most branches will 
self-Feed, instead of 
having to be force-fed 

CHIP BRANCHES UP 

TO 5-1/2" thick with 

powerful engines up to 18 HP, 



TRACTOR OWNERS! 



3-Point Hitch Models Available 





Call for a FREE DVD & Catalog! 

888-212-0854 

www.DRchipper.com 
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WWW.TERHATHIKE.COM 
FREE CATALOG 800-945-3810 




FIVE MINUTE FENCE STAIN 

Stain 100 feet of fence In Just 5 minutes! Sprayer 
attaches directly to garden hose No masking, simply 
hose off over-spray. One quart covers 800 square 
feet. Select from three natural wood tones; Natural 
Cedar, Darfc Cedar or Redwood. 



Magnetic Steel 

Whiteboard 

Wall Paneling 
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FJrX»2H Factory-Direct 

b WhiteWalls.com 



* Clo g Hog.com 

Or Call 877-992-5644 **u» 1 



800 624 4154 

¥ Video 



i?- Ignoring a Check Engine or Service Engine Soon Light 
Kg£) Con Cause Poor Fuel Economy & Possibly Worse! 

The Pocket Tech icam and turm off Check Engine & Service tngineSoor) Irghti on allpcnsenger 
can ana' light trucks, ! 996 and newer! Far OHl YS49.95you could save hundreds or 
even thousands at the repair shop! Pat your light out today! 



LAUNCH 



t-877-LAUNCH9 e 
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Best Cleaner AND Repellent 

We'll PROVE It with a FREE sample! 

Cleans windshields streak-free AND repels rain, snow & ice! 

Visit our website for a FREE sample, video, and more! 

Cleans and applies repellent in just ONE step. 

Use weekly and before every road trip! 

1-888-STQNER3 

Invisible Glass.com/Repel 



'AutoZone 
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I love a hard brake pedal. £ 3\ 

Bleed Brakes Like the Pros in minutes. &/* 1 I' 

• Easy to use power bleeder V 

Jft\ 'Takes just one person i "»™" T ^^^ »^ .-—■>. 

* - V* Sa ve hundreds, do it yourself tfJZ^^iLij 



• Available for most cars and trucks 



New demo video: 



MATTERS 
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THE BIGGEST NAME 

IN MALE ENHANCEMENT 

+ Libido and Stamina 
+ Doctor Endorsed 
+ #1 Best-Selling Formula 
+ Easy, Fast, and Safe 
+ Money-Back Guarantee 

www.magnarx.com 



Available at Ihcsc and other Tine fetaifers. 

iNG S3 Walmart 
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SAVE S5 

OFF YOUR PURCHASE OF 

MAGNA-RX+ 

60 COWT Of GREATER 
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or call 77-59-Brake 



i Qerrcimeri nn any MAGNA-FIX product. 



CLASSIFIED ADS 



To reach over 9 million prospects, or for additional advertising information, call Kathleen Gleason at 708-352-2487, or e-mail: klassmark@aol.com. 
Thank yo j for choosing Popular Mechanics Classified Advertising, 512 West Burlington Ave., LaGrange IL 60525. 
For subscription questions, visit service.popularmechanics.com. 



ALTERNATIVE TRANSPORTATION ■■ BOATS, OUTBOARDS, TRAILERS 



Electric and Gas Powered Bicycles, 

Bike Conversion Kits, Scooters, 

Minibikes, 

Mopeds, Dirtbikes, ATVs, 

WWW.FIVEFLAGSMOTORBIKES.COM. 

(850) 941-2080. 



APPAREL 



SUSPENDERS WITH PATENTED 
No-Slip Clip. Free Catalog 

800-700-4515. 
www.suspenders.com 

TRANSWORLD'S AEROSPACE ENTERPRISES 
TEE SHIRTS 

Send check or M.O. $15 each, 

Free S&H, indicate S.M.L.X.L to: 

TWAE, 35 Pebble Lane, 

Levittown, NY 11756. 

A drug free company. 



ARTS, CRAFTS, SUPPLIES 



WHOLESALE PRICES ON JEWELRY 

CRAFT ITEMS, Heads & Heading 

Supplies. Rockhound Supplies. 

Belt Buckles, Clock Movements. 

Free 122 page catalog. 

Eloxite Dept. 45, 

Box 729, Wheatland, WY 82201, 

Ph.:307-322-3050 

Web: www.eloxIte.com 



AUTOMOTIVE 



AMSOIL, SYNTHETIC LUBRICANTS. 

Buy Direct. Register to Buy Wholesale. 

Free Catalog. 1-888-450-2658. 

www.synthoils.com 



BICYCLES 



GOLDEN EAGLE BICYCLE ENGINES 

2 & 4 Cycle Geared Belt 25 - 40cc 

517-410-2793 

bikeengines.com 



BOATS, OUTBOARDS, TRAILERS 



BOAT KITS - PLANS - PATTERNS • 

SUPPLIES Catalog $5.00, 

Clarkcraft, 16-6 Aqualane, 

Tonawanda, NY 14150. 

716-873-2640. 
www.clarkcraft.com 



AS SEEN ON NCISI BUILD YOUR 

OWN BOAT - Send $9.95 for Book of 

Designs, includes free plans. 

Glen-L, 9152 Rosecrans/PM, 

Bellflower, CA 90706, 888-700-5007 

WWW.SMALLBOATPLANS4U.COM 



BUSINESS OPPORTUNITIES 



CONCRETE CHARLIE™ SAYS: 

Claim your piece of the 

$100 Billion waterproofing 

industry and become a 

foundation crack repair specialist. 

Most Complete Training 

in the Industry! 

Don't Wait! Territories available NOW! 

Or, buy a kit and fix your cracks! 

www.concretecharlle.com 

Enter Pop. Mech Promo Code: 971208 

ENTREPRENEUR OPPORTUNITIES! 

Lucrative Money Making Programs! 

Mailing Lists! Wholesale Merchandise! 

www.bestmailinglists.biz 

PROCESS MAIL FROM HOME! 

Excellent weekly Income. 

For free nformation send S.A.S.E.: 

Mailers-PM, P.O. Box 458, 

NewBritan.CT 06050-0458 

BECOME A HOME INSPECTOR! 

Make $50,000+ peryear. 

Free information at 

www.HomelnspectionBook.com 



DO-IT-YOURSELF 



HYDRAULIC JACK REPAIR 

Manual and catalog: $15.00 

620-594-2247, 

Hydraulic Parts Supply, 

P.O. BOX 97-PM, Sawyer, KS 67134. 



ELECTRONICS 



CONDUCTIVE PAINT, EPOXY 

From $12. Silver or carbon paint. 

Silver epoxy. Carbon tapes. 

Custom formulas available. 

www.semsupplies.com 

301-975-9798 (M-F). 



ELECTRONICS 



PRINTED CIRCUIT 
BOARD DESIGN 

Schematic, Layout, Packaging, 
Fabrication and Assembly. Reverse 

Engineering. Prototypes to 

Production. Your one stop solution! 

www.PCB3D.com 



EMPLOYMENT 



JOB SECURITY GUARANTEED! 

Regardless of the economy 
Learn and use the Twelve Steps 

to Job Security. 
GO TO: www.JobSecurity.me 



FINANCIAL 



RARE COIN INVESTMENTS. 

Our clients DON'T LOSE money! 

free brochure. 

DENKO 1-877-777-1754. 



FOR INVENTORS 



PATENT YOUR BRILLIANT 
INVENTION!!! 

Registered Patent Attorneys 

Available to Assist You 

New York and New Jersey Offices 

Call (646) 373-2504 or Email: 

I NFO@PATENTANDTAXLAW.COM 



SOON THE GOVERNMENT 

will enforce the 

MARK OF THE BEAST 

as CHURCH AND STATE unite! 

Let THE BIBLE identify him. 

FREE BOOKS/DVDs 

The Bible Says, P.O.B. 99, 

Lenoir City, TN 37771 

thebiblesaystruthflyahoo.com 

1-888-211-1715. 



GARDENING 



LEARN GARDENING FROM A PRO 

Order our DVD and you can learn to 

be a pro gardener also. 

Mail: $12.95 to: 

NDDT: 181 Dayton Mtn. Hwy. 

Dayton, TN 37321 

or call toll free 1-855-681-5616 

TN residents add $1.26 tax. 



HEARING AIDS 



DIGITAL HEARING AID SALE 

16 channel bands, any size, any type or 

BTE £339.95 

Options: touchtone, twin mics, 

custom molded - $50.00 

New! Open Fit Technology - 

most brands - big discounts 

Repairs $77.00 (since 1981) 

Free brochure & mold kit 

Hearing One 1-800-249-4163 

100 Main Street, Marty SD 57361 

HEARING AIDS -GUARANTEED 

LOWEST PRICES I 

No huge commissions. 

Home trial, terms. AH makes. 

We're the oldest, biggest, best. 

Custom instrument specialists. 

Free information, 1-800-323-4212. 

Lloyds-PMC 

READING GLASSES FOR YOUR EARS 

Spice up your marriage, 

Laugh with your Grandchildren, 

Feel years younger. 

Doctor - Designed MDHearingAid 

$169.99 with coupon "PM" 

Money Back Guarantee 

FREE Brochure - Call/Visit NOW! 

www.MDHearingAid.com 

300-873-0630 

TROUBLE WITH YOUR 

HEARING AID? 

Lilli Electronics is a full service 

hearing aid repair lab. 

We can quickly return most 

hearing aids to perfect, working 

condition. Serving the U.S. 

and beyond since 1967. 

Call: 1-800-653-8882 or visit us at: 

(illielectronics.com. 
FREE HEARING AID CATALOG ! 

PRICES START AT $249.00 ! 
Lowest Prices ! Huge Discounts ! 

All Makes ! Trial Period ! 

Monroe Hearing Aid Corporation 

P.O. Box A-3976, Chicago, Illinois 60690 

1-800-462-5778 



HELPWANTED 



$400 WEEKLY ASSEMBLING 

Electronic Circuit Boards/Products. 

RushSAS.E.: 

Home Assembly - PM, P.O. Box 450, 

New Britain, CT 06050-0450 

$300 TO $1000 WEEKLY 

ASSEMBLING PRODUCTS 

FREE INFORMATION RUSH SAE: 

INKLING PRESS, 

BOX PM28, 105 Morin Street, 

FieLd, ON, CANADA P0H1M0 



INVENTORS 



INVENTORS: Free information telLs 

how to offer your invention 

for sale or license. 

Kessler Corporation, 52+ years 

800-537-1133, ext. 25, 

www. kess le rco r p.com 

PROTECTYOURIDEA! 

Write Your Own Patent Application 

Patent Pro® Software 

www.patentpro.us 



JEWELRY 



.....WITH MOTION IN MIND 

KINEKT DESIGN GEAR RING: 

Interactive jewelry for men & women. 

Turn the outer rims of the ring & 

see the gears move (watch our video!). 

Lifetime Warranty & Free Shipping. 

Order online or call 1-888-600-8494. 

www.kinektdesign.com 



LAKES & PONDS 



LAKEORPOND7 Aeration - 

1st Step towards improved water quality. 

Complete Systems $169 - $329 

11,000 Gal. Per Hour Water 

Fall Pump only 3.6 amps! Just $399.95 

www.fishpondaerator.c om 

6Q8-254-2735 Ext. 3 



METALWORKING 



BUILD, REPAIR, RESTORE ANY METAL 

Quality Hand-tools & Forming Machines 

for Automotive, Aviation, 

Homeshop, Sculpture, Instructional 

DVDs & Workshops. 

20 years &. still the best! 

Free catalog 530-292-3506 

www.tlnmantech.com 



OF INTEREST TO ALL 



FREE CATALOG by mail. Meet nice 

singles, women, men. Photos. Profiles. 

All ages. Since 1981. 

Box 310, Allardt, TN 38504 

Call 931-879-4625. 



OF INTEREST TO MEN 



SINGLE RUSSIAN LADIES 

Seek romance, marriage. 

E-mail, tours, free ads for men, 

Anastasia Intl. Since 1994. 

http://WWW.ANASTASIADATE.C OM 

HOT LOCAL WOMEN 

Listen to Ads &. Reply.FREE! 

FREE Code 7569, 18+ 

1-888-634-2628 

www.MegaMates.com 



OF INTEREST TO MEN 



ASIAN BRIDESI Worldwide! 

Free Details/Photos! 
PIC, Box 4601-PM, TO., CA 91362. 
805-492-8040. www.pacisl.com 



PLASTIC MATERIALS 



ACRYLIC & POLYCARBONATE 

for windows, doors, farm, and 

industrial projects. 

PVC, Polypropylene, Nylon, Acetal, more. 

Gamma Seal bucket lids. 

ww w.f rec kleface.com 



SNOW GUARDS 



STOP SNOW SLIDES ON 
METAL ROOFS! 

Practically Invisible, Easy Installation, 

Online Estimator. 

Fast Shipping www.sn oiax.com 



STEEL BUILDINGS 



STEEL BUILDINGS, designed for 

the do it yourselfer. Buy direct from 

the factory & SAVE THOUSANDS. 

Worldwide Steel Buildings 
www.wsbnow 800-825-0316. 



TREASURE FINDERS 



BURIED TREASURE- Sensitive 

equipment allows locating 

from distance. 

Brochure free. Simmons, Box 10057-MA, 

Wilmington, NC 28404 
www.simmonsscientificproducts.com 



WANTED TO BUY 



BUYING GOLD, SILVER, 
PLATI NUM - ANY FORM 

60 years experience. Free pricing quotes. 

Top payment. 1-800-932-1010 
www.preciousmetalsreclaiming.com 



WATER PURIFIERS 



DRINKING WATER SCAMS EXPOSED! 

Free Special Report ($15.00 Value) 

Find out which water is best for you! 

800-874-9028 waterwise.com 



WINE/BEER MAKING 



WINEMAKERS - BEERMAKERS. 

Free Catalog. (800)841-7404. Kraus, 

7850-L, Independence, Missouri 64054. 

www.eckraus.com/offers/Lasp 
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This 
Is My 



©When Matt Bunting was 12, he began building robots— simple rovers 
driven by remote control. His parents were supportive of his hobby, but 
one member of the household wasn't so thrilled. Td make the rovers chase 
after my cat," Bunting says. "It would hide, so I had to make a robot to invade its 
privacy!" His robots became more sophisticated, and when he got to the 
University of Arizona, he built a hexapod with artificial intelligence. Bunting's 
professor offered him a job in the Robotics and Neural Systems Lab, where the 
25-year-old now creates robots inspired by biology. "I knew that this was what I 
wanted to do, and now I'm doing it," he says. "It's incredible." — erin mccarthy 



ROBOTICIST 



Na-Tis; MATT BUNTING 
Location; TUCSON, ARIZ. 
Age: 25 
Years on Job: 5 



1, HEXAPOD 

When Bunting built this bot in 
2009, it had no programmed 
knowledge of its own geom- 
etry. It used a camera to teach 
itself how to walk over four 
days. Now Bunting uses the 
device for research on machine 
learning. "I'm exploring behav- 
iors using only the camera— no 
fancy sensors/' he says. In one 
experiment, Bunting gave the 
robot a genetic algorithm that 
mimicked evolution, allowing it 
to learn how to walk with "this 
very eerie, natural motion," 
he says. "And that only took 
10 seconds." For another, the 
hexapod built a 3D map of 
the surrounding terrain and 
stepped over obstacles. 



Z, CHEETAH 
To construct a robotic 
cheetah for a DARPA project. 
Bunting and his colleagues 
built a pair of pneumatically 
powered legs with simulated 
feet and toes. Most robots 
that run have Springs in their 
feet. But the goal here isn't 
just speed. "If we wanted 
to build the fastest land 
robot, we'd make a wheeled 
machine," Bunting says. "Our 
constraint is to learn how 
biology solved a problem. It's 
hard to make a Fully articulated 
limb that hits the ground all 
the time. It wears parts out." 
In the future, this work will 
help others make more durable 
robots and prosthetics. 
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The best you can get. 







Best-in-class highway fuel economy. 

This is the future of truck 

THE 2012 F-150 



FORD.COM 



■ EPA-esiiniatcd 1? cily/23 hwy/-lS combined; 
Class is Full-Si?e Pickups under S. 500 16s. n 
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The who, what, where and wow 
of how our country works. 




Making life easy is harder than you think. 
STARTS WED APR 11 10/9C <*„,»« ^^ PBS 



pbs.org/am erica-revealed 



